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RATES  FOR  ELECTRIC  SERVICE. 

In  a  letter  printed  elsewhere,  Mr.  Percy  H.  Thomas  points 
out  one  of  the  complications  that  beset  the  application  of 
dogmatic  rational  rate  systems.  It  should  not  be  lost  sight  of 
that  the  one  thing  that  separates  the  electrical  supply  company 
from  shoe  or  dry-goods  stores  in  the  matter  of  prices  charged 
is  that  the  former  is  a  public-service  corporation  doing  busi¬ 
ness  in  virtue  of  a  franchise  granted  to  it  by  the  public  and 
usually  freeing  it  wholly  or  partly  from  competition.  Hence 
the  public  is  generally  regarded  as  having  a  certain  equity  in 
the  electrical  supply  business  which  justifies  it  in  insisting  on 
reasonable  prices;  and  as  every  member  of  the  community  is 
virtually  a  contributor  to  the  franchise  it  is  generally  held 
that  every  member  of  the  community  should  have  fair  and 
equitable  treatment.  Were  it  not  for  this  close  relation  to  the 
public,  which  is  fully  recognized  by  the  most  progressive  sta¬ 
tion  managers,  there  would  be  no  more  reason  for  a  uniform 
schedule  of  prices  than  there  is  in  the  case  of  a  dry-goods 
store.  The  various  rate  systems  are  praiseworthy  efforts  at 
fair  dealing,  or  at  least  at  such  a  logical  treatment  of  the  public 
as  shall  not  expose  the  supply  company  to  the  charge  of  dis¬ 
crimination. 

A  rate  based  on  standby  and  service  costs  may  give  a  fair 
approximation  to  an  equitable  distribution  of  charges  or  it  may 
not,  according  to  the  particular  things  which  are  considered  in 
making  the  rate  by  general  average  rather  than  on  the  basis 
of  facts.  For  example,  it  is  common  to  assume  a  distribution 
charge  as  proportional  to  the  consumer’s  maximum  demand, 
whereas  in  point  of  fact,  as  every  engineer  who  has  ever  laid 
out  service  knows  perfectly  well,  by  far  the  largest  factor  in 
determining  the  cost  of  delivering  a  certain  amount  of  energy 
to  a  consumer  is  the  distance  of  that  consumer  from  the  sta¬ 
tion.  If  one  assumes  two  consumers  with  absolute  equal  loads 
in  every  respect,  one  of  them  200  ft.  from  the  station  and  the 
other  200  miles,  the  distribution  cost  in  the  first  case  becomes 
almost  negligible  compared  to  that  in  the  second;  yet  it  is 
perfectly  obvious  that  no  manager  would  dare  broadly  to  pro¬ 
pose  and  no  public-service  commission  would  dare  to  attempt 
to  enforce  a  zone  system  based  on  the  somewhat  fortuitous 
distance  of  the  consumer  from  the  station.  Systems  of  rates 
are  merely  more  or  less  convenient  approximations,  based  al¬ 
ways  on  taking  by  general  average  certain  factors  which  are 
admittedly  extremely  variable.  There  is,  therefore,  no  reason 
why  a  rigid  basis  of  rates,  to  which  our  correspondent  very 
properly  objects,  should  be  enforced.  The  effort  of  the  public 
and  the  public-service  corporations  ought  to  be  directed  toward 
the  square  deal  to  all  parties  concerned,  and  nothing  is  more 
unfair  to  the  community  and  the  company  in  the  long  run  than 
a  hard  and  fast  insistence  on  certain  specific  arbitrary  methods 
of  charging  which  are  in  their  essence  only  loose  approxima¬ 
tions  at  best. 

As  Mr.  Thomas  points  out,  the  existence  of  motor-service  as 
distinct  from  lighting  rates  is  practically  a  frank  admission 
that  the  scheme  of  charging  is  not  a  logical  one,  but  is  based 
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on  making  prices  that  will  get  business.  It  is  undoubtedly  to 
the  advantage  of  the  community  that  electric  energy  for  all 
purposes  should  be  generated  on  a  large  scale.  «o  that  it  can  be 
furnished  the  more  cheaply:  and  it  can  only  b«  generated  on  a 
large  scale  when  prices  can  be  made  for  electric  service  which 
will  get  a  large  volume  of  business.  Tbe  time  is  coming  when 
central  stations  will  furnish  enormous  quantities  of  energe  for 
all  sorts  of  purposes — for  railways,  for  electrochemical  w  -ks. 
even  for  heating — but  this  end  cannot  be  reached  by  adherence 
to  somebody’s  hard  and  fast  system  guaranteed  to  be  strictly 
scientific  and  logical  until  it  is  investigated.  The  special  rate 
for  special  service,  if  fairly  and  openly  applied,  is  likely  to  work 
lienefit  to  all  the  consumers  instead  of  harm  to  any.  The  one 
important  thing  is  that  it  shall  be  administered  with  even-handed 
justice,  and  not  in  the  form  of  secret  rebates,  but  by  open  dis¬ 
counts.  Only  by  means  of  special  rates  for  service  which  has 
special  requirements  is  it  possible  to  win  that  e.vpansion  of 
electric  service  which  ultimately  means  a  lowering  of  all  the 
rates.  The  evil  of  special  rates  comes  to  the  surface  only  when 
these  rates  are  secret  rates. 


THE  BUREAU  OF  STANDARDS. 

There  is  now  before  the  Congressional  .\ppropriations  Com¬ 
mittee  a  proposal  for  increasing  the  efficacy  of  the  Bureau  of 
Standards  by  providing  it  with  an  adequate  special  building  for 
its  work  in  electricity,  magnetism  and  photometry.  It  is  cer¬ 
tainly  for  the  interest  of  the  whole  electrical  industry  that  so 
useful  a  proi)osition  should  be  acted  upon  favorably.  Since  its 
establishment,  only  a  few  years  ago,  the  Bureau  of  Standards 
has  become  an  institution  of  which  the  government  has  a  right 
to  be  justly  proud.  Its  Bulletin  shows  scientific  work  in  qual¬ 
ity  and  amount  which  would  be  highly  creditable  to  an  institu¬ 
tion  with  much  larger  resources.  The  history  of  the  scientific 
work  undertaken  by  the  United  States  government  is,  upon  the 
whole,  a  peculiarly  creditable  one.  In  spite  of  occasional  set¬ 
backs  from  a  small  and  pitiful  economy,  it  has  been  the  policy 
of  our  government  to  undertake  scientific  investigations  of  a 
character  tending  to  benefit  the  industrial  development  of  the 
country  and  to  push  them  steadily  forward  as  the  demand  for 
their  work  increased. 

It  would  have  been  a  good  thing  if  the  Bureau  of  Standards 
had  been  founded  many  years  before  it  actually  came  into  be¬ 
ing,  and  now  that  we  have  it  in  a  state  of  high  efficiency,  con¬ 
sidering  its  resources,  it  would  certainly  seem  to  be  the  duty  of 
the  government  to  stand  by  it  and  make  up  for  its  years  of 
delay  in  starting  so  important  a  foundation  by  pushing  its 
development  as  rapidly  as  its  needs  require.  The  work  of  the 
bureau  in  providing  a  scientific  basis  for  the  electrical  indus¬ 
tries  in  the  preparation  of  standards  and  in  tests  of  precision 
has  already  shown  its  great  importance,  and  the  industries 
w  Wrh  it  has  benefited  are,  it  is  needless  to  remark,  of  a  com¬ 
mercial  magnitude  that  calls  for  high  consideration.  The  in¬ 
vestments  in  electrical  enterprises  have  risen  comfortably  into 
nine  figures  and  the  yearly  value  of  the  product  into  hundreds 
of  millions.  For  the  proper  co-ordination  of  the  work  in¬ 
volving  these  vast  amounts  a  suitable  authoritative  source  of 
exact  data  is  an  absolute  necessity,  and  the  Bureau  of  Standards 
is  iiroviding  this  admirably  up  to  the  limit  of  its  resources.  A 
government  which  has  avowedly  undertaken  to  foster  industry 
and  ro'tiromote  science,  as  has  ours,  is  in  duty  hound  to  see 


to  it  that  the  electrical  investigations  made  necessary  by  the 
rapid  growth  of  electrical  interests  shall  not  suffer  through 
negleet.  .Xor  do  we  believe  that  there  is  the  slighest  intention 
to  neglect  this  valuable  department  of  the  government  service. 
We  trust  that  the  present  appropriation  for  providing  adequate 
facilities  for  the  electrical  work  of  the  bureau  will  be  pushed 
jvromptly  through  and  the  work  prosecuted  with  the  utmost 
vigor,  so  that  the  Bureau  of  Standards  will  be  at  the  earliest 
possible  moment  provided  with  suitable  facilities  for  this  very 
valuable  department  of  its  public  servdee. 


ELECTRICAL  PROPERTIES  OF  COMPOUND  WIRES. 

In  the  early  days  of  applied  electricity,  when  the  electric  tele¬ 
graph  constituted  almost  its  only  industrial  application,  the 
aerial  conducting  wires  were  made  of  galvanized  iron.  Indeed, 
at  the  present  day  iron  wires  continue  to  be  used  in  telegraphy. 
Such  wires,  although  heavy  to  suspend,  had  a  very  satisfactory 
tensile  strength.  When  telephonic  aerial  conductors  began  to 
spread  and  multiply  the  iron  wires  of  telegraphy  were  at  first 
adopted  for  telephony  also.  Here,  however,  an  additional  ob¬ 
jection  soon  manifested  itself.  At  the  relatively  high  frequen¬ 
cies  of  telephonic  currents,  the  skin  effect  and  the  inductive  im¬ 
pedance  increased  the  apparent  resistance  of  the  iron  wires  in 
marked  degree,  so  that  although  iron  in  the  form  of  a  metallic 
cylinder  provides  a  given  direct-current  conductance  at  about 
half  the  cost  of  copper,  yet  it  costs  more  than  copper  for  a 
given  telephonic  alternating-current  conductance.  Besides  this 
it  weighs  five  times  as  much  as  copper  for  a  given  direct-current 
conductance  and  over  ten  times  as  much  as  copper  for  a  given 
telephonic  alternating-current  conductance.  For  these  reasons 
aerial  copper  wires  were  introduced  into  telephone  lines.  At 
first  their  tensile  strength  was  found  to  be  dangerously  low, 
but  after  a  time  bard-drawn  copper  wires  were  found  which 
possessed  a  tensile  strength  that  was  reasonable  in  amount, 
although  far  inferior  to  that  of  steel.  .\s  the  result  practically 
all  telephone  aerial  wires  are  now’  composed  of  hard-drawn  cop¬ 
per,  and  this  practice  has  reacted  upon  telegraphic  practice,  so 
that  most  modern  aerial  telegraph  wires  are  also  of  hard-drawn 
copper.  The  aerial  conductors  for  transmission  and  distribu¬ 
tion  are  likewise  always  of  copper,  except  when  aluminum  is 
used.  Iron  and  steel  are  never  used  for  such  conductors  except 
at  river  crossings  or  for  especially  long  spans. 

.Although  hard-drawn  copper  has  thus  secured  an  almost 
complete  monopoly  for  overhead  wires,  yet  it  has  not  been 
without  objections.  In  point  of  volume  conductivity  no  objec¬ 
tions  have  been  raised,  for  copper  leads  all  metals  in  this  par¬ 
ticular,  but  in  point  of  tensile  strength  there  is  still  much  ob¬ 
jection.  .An  overhead  hard-draw’n  copper  wire  has  ample 
strength  for  sustaining  its  own  weight  over  ordinary  lengths  of 
span,  but  there  is  but  little  margin  of  extra  strength  for  sus¬ 
taining  the  occasional  burdens  of  a  winter  climate  in  snow,  ice 
and  sleet.  To  meet  the  demand  for  increased  tensile  strength 
trials  have  been  made  of  various  types  of  compound  w'ire  formed 
of  coaxial  cylinders  of  two  metals,  one,  usually  of  steel,  for  ten¬ 
sile  strength,  and  the  other,  usually  of  copi)er,  for  conductivity. 
In  an  article  commencing  on  page  1471  Mr.  Frank  F.  Fowle 
discusses  the  electrical  properties  of  a  comparatively  new  and 
improved  type  of  compound  wire  with  a  steel  core  and  a  cop¬ 
per  shell.  In  such  a  case  the  tensile  strength  of  the  compound 
wire  is  mainly  that  of  the  steel  core  alone,  while  the  conductance 
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of  the  wire  is,  to  a  first  approximation,  that  of  the  copper  shell 
alone. 

For  direct-current  purposes  the  behavior  of  such  a  compound 
wire  is  shown  to  be  comparatively  simple.  The  linear  conduct¬ 
ance  of  the  wire  is,  for  all  practical  purposes,  the  simple  sum 
of  the  conductance  of  the  steel  core  and  of  the  copper  shell. 
The  inductance  of  the  wire  can  be  ignored  complacently.  Hut 
when  alternating-current  service  is  considered  the  matter  is 
not  so  easy.  The  inductance  inside  the  steel  core  cannot  be  ig¬ 
nored  and  its  amount  cannot  be  predicted  with  any  certainty. 
The  inductance  within  an  iron  wire  depends  upon  the  magnetic 
permeability  of  the  wire  at  different  radial  distances  from 
its  axis,  and  this  permeability  depends  upon  the  strength  of  the 
current.  The  ratio  of  the  self-induced  flux  inside  the  wire  to 
current  strength  is  not  a  constant  as  in  the  ordinary  copper 
wire,  but  increases  when  the  current  increases  in  a  somewhat 
complicated  manner.  Taking  into  account  the  effect  of  hyster¬ 
esis  and  the  skin  effect,  the  inductance  within  a  wire  carrying 
alternating  currents  is  a  very  complicated  question.  It  is  cer¬ 
tain,  in  any  case,  that  the  IZ  drop  in  an  iron  wire  carrying  an 
alternating  current  is  not  proportional  to  the  current  I,  so  that 
if  the  current  /  is  sinusoidal  the  IZ  drop  will  not  be  exactly 
sinusoidal  owing  to  the  cyclic  variations  of  the  internal  induct¬ 
ance.  \  number  of  electrical  measurements  on  these  compound 
wires  are  contained  in  Mr.  Fowle's  article.  It  is  indicated  that 
the  permeability  in  the  steel  reached  the  value  of  389  in  one 
case.  This  is  an  unusually  high  value  under  such  circumstances 
and  adds  materially  to  the  inductance  within  the  wire.  It  might 
Ite  worth  experimenting  with  the  steel  used  in  the  cores  of  such 
wires  to  ascertain  w'hether  its  permeability  might  not  be  kept 
much  lower  without  material  prejudice  to  the  strength  and 
softness  of  the  wire.  The  conductivity  of  the  steel  is  of  sec¬ 
ondary  importance  and  can  be  sacrificed  in  favor  of  either  in¬ 
creased  tensile  strength  or  of  diminished  permeability. 


WHAT  IS  DAYLIGHT  ? 

There  has  been  much  talk  of  "normal  color  values,”  of  pure 
white  light  and  similar  fictitious  objects  within  the  past  few 
years,  and  it  is  high  time  for  some  sort  of  convention  regarding 
the  use  of  such  terms,  in  the  interest  of  veracity  if  not  of 
science.  Everybody  agrees  that  it  is  sometimes  a  desirable 
thing  to  be  able  to  reproduce  the  color  values  of  daylight  in 
artificial  illumination,  and  there  are  adequate  methods  of  per¬ 
forming  the  feat  if  there  could  only  be  a  reasonably  approxi¬ 
mate  agreement  as  to  what  should  be  the  final  result  sought. 
Up  to  now  no  two  investigators  who  have  sought  to  define  a 
normal  daylight  or  a  normal  white  have  done  so  in  the  same 
terms  or  to  the  same  effect.  .\bney’s  white  is  one  thing,  Nichol’s 
another,  Ives’  still  another,  and  so  on,  each  investigator  draw¬ 
ing  his  own  conclusions  and  working  from  them  consistently 
enough,  but  not  agreeing  even  approximately  with  his  fellows. 
Each  investigator,  moreover,  has  been  firmly  convinced  that 
his  particular  daylight  or  his  particular  white  is  the  only 
proper  one  to  assume.  still  further  difficulty  lies  in  the  fact 
that  part  of  the  researches  on  this  matter  have  been  carried  out 
with  spectral  colors  and  part  with  absorbing  screens,  so  that 
proper  intercomparison  of  results  is  no  easy  job.  Consequently, 
1  when  one  attempts  to  define  the  color  of  a  particular  artificial 

illuminant  there  is  no  standard  of  reference  in  the  least  degree 
satisfactory.  The  intensified  arc,  certain  luminous  arcs,  the 
Moore  CO»  tube,  the  Xernst  lamp,  the  Cooper  Hewitt  lamp. 


with  the  recently  described  fluorescent  screen,  certain  high- 
pressure  incandescent  mantles,  the  acetylene  flame  behind  a 
suital)le  screen,  and  tungsten  lamps  similarly  treated,  all  give 
illumination  that  passes  for  white  or  as  a  match  for  daylight, 
which  is  a  somewhat  different  thing.  Now,  any  of  these  illumi- 
nants  properly  screened  or  combined  w'ith  other  sources  can 
unquestionably  be  made  to  give  a  pretty  close  approximation  to 
the  varying  effects  of  daylight.  The  fundamental  trouble  lies 
not  so  much  with  the  illuminants  as  with  our  conception  of 
what  “white  light”  or  “daylight”  is  or  ought  to  be. 

Daylight  in  fact  ranges  from  a  strong  blue  to  a  strong  orange 
according  to  conditions  of  time  and  atmosphere.  If  one  could 
see  side  by  side  the  daylight  of  high  noon  under  a  blue  sky  and 
the  daylight  of  sunrise  and  sunset  hours  the  contrast  would  be 
something  astonishing  and  almost  unbelievable.  Fortunately 
one’s  memory  for  absolute  color  is  singularly  bad.  Possibly 
some  favored  or  skilled  individuals  may  acquire  facility  in  this 
particular,  as  now'  and  then  some  person  has  an  exceptionally 
keen  memory  for  absolute  pitch  in  music;  but,  fortunately  upon 
the  whole,  the  world  at  large  is  psychologically  incapable  of 
noting  the  extraordinary  changes  in  color  that  take  place  regu¬ 
larly  in  the  progression  of  the  hours.  Moreover,  different  peo¬ 
ple  want  somewhat  different  standards  of  daylight  as  a  matter 
of  convenience  in  their  occupations.  One  prefers  full  sunlight 
and  another  the  illuminatioti  received  from  a  bright  north  sky. 
admirably  adapted  for  showing  up  shades  of  blue.  Even  “average 
daylight”  is  exceedingly  difficult  to  find  even  after  one  is  ac¬ 
quainted  with  its  range  of  variation  in  color.  It  would  be  a 
very  desirable  thing  if  some  general  agreement  on  a  definition 
for  normal  white  could  be  had  by  such  another  international 
convention  as  has  already  secured  us  a  definite  understanding 
as  to  the  unit  of  intensity.  If  the  various  national  laboratories 
would  take  up  the  matter  it  would  probably  not  be  difficult  to 
settle  upon  a  practical  method  of  forming  a  reliable  reference 
standard,  although  there  would  certainly  be  vigorous  discus¬ 
sion  as  to  what  particular  combination  should  be  called  a  normal 
white.  One  thing  is  clear,  that  whatever  standard  the  conven¬ 
tion  may  assume  for  color,  it  should  be  defined  in  terms  of  a 
definite  mixture  of  spectral  colors  and  not  in  terms  of  absorb¬ 
ing  screens,  which,  however  convenient,  present  colors  always 
impure  as  compared  with  spectral  colors  and  liable  to  change. 
Screens,  how'ever,  might  be  utilized  in  comparing  secondary 
standards,  which  would  practically  serve  a  very  useful  purpose. 

The  subject  is  one  which  the  Illuminating  Engineering  So¬ 
ciety  could  take  up  to  advantage  as  it  took  up  the  question  of 
an  international  unit  earlier  in  its  career.  The  problem  is  an 
important  one  and  should  be  worked  out  without  delay.  It  is. 
after  all,  a  conventional  matter  which  has  to  be  settled  by 
mutual  agreement  in  the  very  nature  of  things.  Psychologically 
speaking,  one  is  apt  to  call,  in  the  absence  of  comparison  colors, 
any  very  bright  illumination  white,  but  this  judgment  is  upset 
at  the  slightest  entrance  of  simultaneous  contrast  into  the  con¬ 
ditions.  Apparent  color  depends  so  much  upon  simultaneous 
contrast  that  its  definition  save  in  terms  of  a  conventional 
standard  is  extremely  difficult.  Even  successive  contrast,  in¬ 
troducing  the  element  of  retinal  fatigue,  is  a  constant  disturbing 
factor  in  one’s  judgment  of  color.  The  program  here  suggested 
of  a  general  convention  established  by  the  several  national 
physical  laboratories  is  about  the  only  practical  means  of  set¬ 
tling  the  outstanding  difficulties,  which  are  certainly  great 
enough  to  demand  prompt  action. 
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Graduates  from  Electrical  Courses  in  the  United  States.  Keokuk  Water-Power  Development. 


Uelow  are  given  the  results  of  our  fourth  annual  census  of 
schools  in  the  United  States  conducting  systematic  courses  in 
electrical  engineering.  The  results  of  the  previous  censuses 
appeared  in  the  issues  dated  July  27,  1907;  Dec.  26,  1908,  and 
Feb.  10,  1910.  In  Table  I  are  given  the  total  number  of  stu¬ 
dents  enrolled  in  104  regular  electrical  engineering  courses  and 
the  number  of  graduates  in  June,  1910,  from  the  schools,  which 
are  grouped  in  three  separate  classes.  Class  I  includes  the 


TAHLE  I. — ELECTRICAL  ENGINEERING  STUDENTS  AND  GRADUATES. 


Class  1 . 

(?lass  11 . 

Class  III . 

Numlier 
of  Schools 
■  25 

65 

14 

Students 
1909  10 
3,679 
3,977 
1,385 

Graduates 

1910 

629 

649 

267 

TotaFGrad- 
uates  to 
June,  1910 
8,147 

5,344 

2,198 

Totals  . 

104 

9,041 

1,545 

15,689 

schools  of  highest  standing,  the  degrees  from  which  confer  more 
or  less  prestige  on  the  graduate.  Class  III  includes  those 
schools  in  which  the  instruction  is  quite  elementary,  but  which 
have  regularly  organized  courses  in  electrical  engineering.  All 
other  recognized  schools  giving  complete  courses  of  instruction 
in  electrical  engineering  are  included  in  Class  II.  During  the 
past  year  there  have  been  no  changes  in  the  number  of  schools 
listed  and  none  in  the  classification. 


TABLE  IL— COMPARISON  OF  STATISTICS  FOR  FOUR  YEARS. 


Year . 

■;  T^oT 

1 

- 1^09 — 

1910 

Nimil^r  of  students . 

8,929 

9.651 

8,670 

9,041 

Numt^er  of  (traduates . 

1,358 

1,501  1 

1.473 

1.545 

As  will  be  noted  from  Table  11,  both  the  number  of  students 
enrolled  and  the  number  of  graduates  were  greater  in  1910 
than  in  1909,  but  the  total  number  of  students'  was  less  than 
in  1908. 

It  will  be  seen  from  Table  II  that  during  each  year  there 
were  from  15  per  cent  to  17  per  cent  as  many  graduates  as  en¬ 
rolled  students.  An  analysis  of  the  classes  shows  that  of  a 
freshman  class  of  100,  82  became  sophomores,  65  juniors,  50 
seniors  and  47  graduates.  The  probable  number  of  students 
receiving  instructions  during  one,  two  and  three  years  is  shown 
in  Table  III. 

On  the  basis  of  percentages  found  to  exist  among  the  classes 
it  is  permissible  to  assume  that  if  15,689  students  have  grad¬ 
uated  after  completing  four  years  of  study  about  33,400  en¬ 
tered  upon  the  course  leading  to  the  electrical  engineering  de¬ 
gree.  Of  these,  27,400  completed  the  freshman  studies,  21,650 
covered  both  the  freshman  and  the  sophomore  and  16,700  re- 


TABLE  III. — ESTIMATED  NUMBER  OF  STUDENTS  FOLLOWING  LESS 
THAN  A  FULL  COURSE. 


'.i  an  one  year . 

B  ir . 

ars . 

'  'f  ears . 

1907 

520 

490 

435 

87 

1908 

580 

540 

480 

99 

1909 

560 

530 

475 

92 

1910 

593 

561 

503 

97 

an  four  years . 

1,532 

1,699 

1,657 

1,746 

ceived  instructions  for  three  years.  Few  of  the  men  who  have 
had  the  benefit  of  two  or  three  years’  training,  numbering  no 
less  than  38.350,  can  be  considered  as  having  dropped  out 
through  being  unequal  to  the  intellectual  task  of  acquiring  an 
engineering  education ;  in  the  main  they  form  a  valuable  part 
of  the  product  of  the  engineering  college  and  in  many  cases 
have  assumed  positions  of  prominence  in  the  industry.  Thus 
the  electrical  field  has  received  from  the  colleges  more  than 
50,000  men  who  have  had  two,  three  or  four  years  of  system¬ 
atic  training  in  electrical  science  and  its  applied  arts,  of 
which  great  body  few  have  yet  reached  the  forty-year  milestone 
of  life.  While  some  of  these  have  passed  into  other  fields  of 
work  the  percentage  is  undoubtedly  small,  and  death  has  not 
greatly  reduced  the  ranks.  The  electrical  industry  indeed  owes 
a  huge  debt  to  the  educational  system  which  has  supplied  to  it 
this  great  army  of  intelligent  workers. 


Work  is  about  to  be  begun  on  the  4700- ft.  dam  across  the 
Mississippi  River,  between  Keokuk,  la.,  and  Hamilton,  Ill.  By 
means  of  this  dam  200,000  electrical  horse-power  may  be  de¬ 
veloped  in  the  manner  described  and  illustrated  in  the  article 
in  these  columns  in  the  issue  of  May  19,  1910,  page  1287.  The 
initial  installation  will  be  of  100,000  hp,  it  is  expected.  Here¬ 
tofore  construction  work  has  been  on  shore,  but  a  few  days 
ago  a  large  contract  was  awarded  to  the  T.  L.  Smith  Com¬ 
pany,  of  Milwaukee,  for  all  the  concrete  mixers  required  in 
the  building  of  the  great  dam  itself,  which  will  be  of  massive 
concrete,  37  ft.  high  and  43  ft.  wide,  with  a  straightaway  spill¬ 
way  section  4400  ft.  long.  The  power  house,  built  as  a  part  of 
the  dam,  near  the  Iowa  side,  but  at  an  angle  with  the  spillway 
portion,  will  be  1400  ft.  long  and  123  ft.  wide.  The  operating 
head  will  vary  from  21  ft.  to  35  ft.  Turbine  waterwheels  will 
drive  electric  generators  by  means  of  vertical  shafts. 


Expiration  of  the  Tesla  Split-Phase  Patents. 


Two  patents,  generally  known  as  the  “Tesla  split-phase 
patents,”  which  have  excited  a  great  deal  of  attention  and 
caused  much  litigation  in  the  electrical  industry  will  expire  on 
Dec.  26,  1910.  Both  of  these  patents  were  issued  to  Nikola 
Tesla  on  Dec.  26,  1893.  They  were  numbered  511,559  and  511,- 
560  and  related  to  the  same  invention,  the  former  being  a 
“process”  patent  and  the  latter  a  “system”  patent.  Patent  No. 
511.559  was  entitled  “Electrical  Transmission  of  Power”  and 
patent  No.  511,560  bore  the  title  “System  of  Electrical  Power 
Transmission.”  Applications  for  both  were  filed  on  Dec.  8, 
1888,  and  both  were  issued*  to  Nikola  Tesla,  of  New  York, 
assignor  to  the  Tesla  Electric  Company. 

The  first  patent  embraced  two  claims  relating  to  the  split- 
phase  rotating  field  in  the  operation  of  alternating-current  mo¬ 
tors.  In  the  second  patent  seven  claims  were  allowed  and  the 
principal  one  of  these  covered  a  generator  of  alternating  cur¬ 
rents,  a  circuit  therefrom,  a  motor  having  a  field  with  two 
energizing  circuits,  means  for  rendering  the  magnetic  effects 
of  these  two  energizing  circuits  of  different  phase,  and  an  arma¬ 
ture  in  inductive  relation  thereto. 

The  Tesla  Electric  Company  was  composed  of  Mr.  A.  S. 
Brown  and  some  other  gentlemen  who  were  interested  in  the 
inventions  of  Mr.  Tesla.  Tesla  had  previously  invented  the 
rotating-field  principle  for  alternating-current  generators  and 
the  patents  covering  this  invention  were  issued  in  1888  and 
expired  in  1905.  The  two  split-phase  rotating-field  patents 
were  assigned  to  the  Westinghouse  Electric  &  Manufacturing 
Company  before  they  were  issued  and  about  the  year  1898  were 
included  in  the  patent  arrangement  between  the  Westinghouse 
Electric  &  Manufacturing  Company  and  the  General  Electric 
Company  by  which  each  of  these  companies  agreed  to  extend 
to  the  other  the  use  of  its  patents. 

The  split-phase  patents  were  of  great  importance  in  the 
manufacture  of  alternating-current  watt-hour  meters  and  of 
small  alternating-current  motors.  The  Westinghouse  Com¬ 
pany  began  the  manufacture  of  meters  and  small  motors,  util¬ 
izing  the  principle  of  the  Tesla  split-phase  rotating-field  patents. 
Suits  for  infringement  under  the  patents  were  begun  about 
1896  or  1897  and  for  ten  years  or  more  thereafter  the  litigation 
w'as  a  familiar  one  in  the  patent  law  courts  and  in  the  elec¬ 
trical  industry  generally.  Ultimately  the  United  States  courts 
of  appeals  upheld  the  patents  in  the  First,  Second,  Sixth  and 
Seventh  Circuits.  In  all  perhaps  twenty  suits  were  brought 
under  these  patents. 

The  defendants  sued  for  infringement  made  a  vigorous  de¬ 
fense,  asserting  that  Ferraris  and  others  anticipated  Tesla’s 
invention  of  the  split-phase  rotating  field,  but  the  courts  held 
that  the  patents  were  valid.  The  patents  had  their  greatest 
effect  on  the  meter  industry  and  under  the  decisions  of  the 
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courts  of  last  resort  it  was  necessary  that  the  maker  of  every 
alternating-current  watt-hour  meter  should  be  licensed  under 
these  patents,  as  it  was  assumed  to  be  necessary  to  employ  the 
principle  of  Tesla’s  invention  to  make  a  practicable  alternating- 
current  watt-hour  meter.  Patents  Nos.  511,559  and  511,560 
will  become  public  property  on  Dec.  26,  1910,  and  the  invention 
therein  described  can  be  used  freely  by  anyone  after  that  date. 
Whether,  however,  supporting  and  “protective”  patents  will 
be  brought  forward  to  prevent  such  use  remains  to  be  seen. 


brackets  and  insulator  pins,  the  telegraph  and  telephone  com¬ 
panies  contributed  63  per  cent,  electric  railroads  and  electric 
light  and  power  companies  32  per  cent,  and  steam  railroads 
4  per  cent. 


Chicago  Electrical  Show. 


Line-Pole  Statistics  for  1909. 


The  total  number  of  poles  reported  to  the  Bureau  of  the 
Census  as  purchased  during  the  calendar  year  1909  by  the  tele¬ 
graph  and  telephone  companies,  steam  and  electric  railroads 
and  electric  light  and  power  companies  of  the  United  States 
was  3,739,000,  as  against  3,249,000  in  1908  and  3,283,000  in  1907. 
There  were  purchased  in  1909  by  the  same  class  of  users  3,509,- 
000  cross-arms,  6,168,000  brackets  and  18,463,000  insulator  pins. 
Cross-arms,  brackets  and  insulator  pins  were  not  included  in 
the  annual  census  of  lumber  and  timber  products  prior  to  1909. 

Telephone  and  telegraph  companies  reported  purchases  dur¬ 
ing  1909  of  2,916,000  poles,  or  78  per  cent  of  the  total.  This 
was  an  increase  over  1908  in  the  number  reported  as  bought 
by  this  class  of  users  of  354,000  poles,  or  14  per  cent,  and  over 
1907  of  604,000  poles,  or  26  per  cent.  Steam  railroads  reported 
the  purchase  of  26  per  cent  more  poles  in  1909  than  in  1908, 
though  34  per  cent  less  than  in  1907,  while  the  reported  pur¬ 
chases  by  electric  railroads  and  electric  light  and  power  com¬ 
panies  were  18  per  cent  greater  than  in  1908  and  7  per  cent  less 
than  in  1907. 

There  was  little  change  in  the  average  cost  per  pole  of  all 


About  ninety  exhibitors  have  agreed  to  take  space  at  the 
Chicago  Electrical  Show  of  Jan.  7-21  at  the  Coliseum,  and  little 
space  remains  to  be  sold.  The  most  distinguished  exhibitor 
will  be  the  United  States  government,  which  will  have  the  so- 
called  “Annex”  at  the  southern  end  of  the  building.  The 
Treasury,  Interior,  Post  Office,  War  and  Navy  Departments  will 
make  exhibits  of  educational  and  popular  interest.  Special 
decorations  are  planned  for  the  Annex  and  there  will  be  a 
large  number  of  illuminated  translucent  pictures.  In  the  navy 
exhibit  the  modern  electrical  equipment  of  a  warship  will  be 
shown,  including  “wireless”  demonstrations  and  the  methods 
of  electric  cooking  lately  adopted  for  the  navy.  Adjoining 
the  government  display  will  be  a  working  exhibit  of  the 
Chicago  Wireless  Club  and  working  exhibits  of  the  pupils  of 
the  Lane  and  Crane  technical  high  schools  of  the  Chi¬ 
cago  public-school  system,  consisting  largely  of  “wireless” 
apparatus  made  and  operated  by  the  students.  Three  central- 
station  companies,  the  Commonwealth  Edison  Company,  the 
North  Shore  Electric  Company  and  the  Cosmopolitan  Elec¬ 
tric  Company,  will  display  methods  of  using  electricity.  The 
general  scheme  of  illumination  will  be  new.  I/joking  up¬ 
ward  the  spectator  will  see,  apparently,  the  drapery  of  a 
great  pavilion  drawn  aside  to  reveal  in  the  center  a  wide  ex¬ 
panse  of  cloud-flecked  noonday  sky.  Indirect  lighting  will 


SUMMARY  OF  POLES  PURCHASED. 


1909  ! 

1908 

1907 

Kinds  of  Wood. 

Numljer. 

Cost.  1 

Number. 

Cost. 

Number. 

Cost. 

Cedar . 

2,440,000 

$4,680,000 

2.200,000 

$3,781,000  ! 

2,109,000 

$5,203,000 

Chestnut . 

608,000 

1,383,000 

516,000 

1,227  000  1 

630,000 

1,620,000 

Oak . 

237,000 

137,000 

161,000 

95,000  1 

76,000 

60,000 

Pine . 

180,000 

520,000 

117,000 

383.000  1 

1  156,000 

460,000 

Cypress . 

78,000 

117,000 

91,000 

148,000 

100,000 

308,000 

Juniper . 

44,000 

79  Upo 

42,000  1 

83,000 

39,000 

109,000 

Tamarack . 

30,000 

18,()00 

24,000 

32,000 

14,000 

10.000 

Douglas  fir . 

25,000 

!  35,000 

20,000 

80,000 

16,000 

41.000 

Redwood . 

23,000 

49,000 

13,000 

39,000 

31,000 

109,000 

Bois  d’Arc . 

21,000 

9,000 

18,000 

11.000  ! 

6.000 

3.000 

Spruce . 

11,000 

;  18,000 

8.000 

23,000 

11.000 

29,000 

Locust . 

1  10,000 

9,000 

10.000 

8.000 

5.000 

4,000 

All  other . 

!  32,000 

j  19,000 

29,000 

18,000 

89.000 

12.6000 

Total . 

1  3,739,000 

1  $7,074,000 

1  3,249,000 

1 

$5,929,000 

3,283,000 

$8,082,000 

lengths  and  from  all  species  of  wood  in  1909,  as  compared 
with  1908,  it  being  $1.89  in  the  later  and  $1.82  in  the  earlier 
year.  The  average  cost  per  pole,  $2.46,  in  1907  was  substanti¬ 
ally  larger  than  in  either  of  the  later  years,  mainly  for  the  rea¬ 
son  that  a  class  of  pole  consumers  in  the  United  States  which 
uses  chiefly  short  poles  was  not  included  in  the  census  for  1907. 

As  will  be  seen  from  the  accompanying  summary,  cedar  con¬ 
tinues  to  be  the  principal  pole  timber,  contributing  65  per  cent 
of  the  total  purchases  in  1909,  68  per  cent  in  1908  and  64  per 
cent  in  1907.  Chestnut,  after  cedar,  was  used  in  greatest  quan¬ 
tity  in  all  three  years,  forming  16  per  cent  of  the  total  in  1909, 
16  per  cent  in  1908  and  19  per  cent  in  1907.  Among  the  remain¬ 
ing  species  the  increase  in  the  number  of  oak  poles  reported  as 
purchased  during  the  last  three  years  is  noteworthy,  more  than 
three  times  as  many  poles  from  this  species  having  been  re¬ 
ported  as  purchased  during  1909  as  was  the  case  in  1907. 

Substantial  progress  in  the  practice  of  treating  poles  with 
chemicals  to  preserve  them  from  decay  is  disclosed  by  the  re¬ 
turns  for  1909,  nearly  one-sixth  of  the  total  purchases  during 
that  year  having  been  given  some  preservative  treatment,  as 
against  about  one-tenth  in  1908  and  one-eighth  in  1907. 

Of  the  total  outlay  during  1909,  $1,621,000,  for  cross-arms. 


be  relied  upon  to  provide  the  illumination  for  the  bright-sky 
effect,  which  will  be  in  marked  contrast  to  the  night-sky  effect 
at  the  1909  show. 


Loaded  Submarine  and  Underground  Telephone  Cables. 


A  patent  was  issued  Dec.  6  to  Dr.  J.  H,  Kuntz,  of  Hoboken, 
N.  J.,  on  application  filed  March  29,  1901,  covering  a  method 
of  construction  of  cables  whereby  the  effect  of  capacity  is 
counteracted  in  whole  or  in  part.  The  effect  of  the  distributed 
capacity  is  counteracted  by  means  of  an  inductance,  and  it  is 
stated  that  by  the  construction  described  a  cable  can  be  pro¬ 
duced  with  an  inductance  as  large  as  may  be  required  for  the 
given  conditions,  and,  what  is  more  important,  the  amount  can 
be  predetermined  and  the  dimensions  of  the  elements  of  the 
cable  so  fixed  as  to  secure  the  proper  adjustment  in  a  way 
mechanically  simple  and  commercially  practicable.  The  conduc¬ 
tor  is  disposed  helically  about  a  core,  which  may  or  may  not 
'be  of  iron,  depending  upon  the  amount  of  inductance  desirable. 
In  the  case  of  a  submarine  cable  with  capacity  and  resistance 


• } 
“7 


ELECTRICAL  WORl.  I). 


VoL.  LVI,  No.  25. 


w 


1460 


such  as  arc  encciuntcred  in  actual  practice  the  amount  of  in¬ 
ductance  necessary  to  neutralize  the  cai)acity  is  calculated  and 
then  the  dimensions  and  arrangement  of  the  core  and  conductor 
are  determined  from  these  data.  The  specifications  give  an 
example  of  such  a  calculation.  In  the  case  of  .an  iron  core  the 
strands  are  of  fine  soft-iron  wire,  which  may  Ik-  insulated  from 
each  other  by  a  coating  of  oxide,  or  they  may  have  a  thin 
coating  of  insulating  compound.  There  arc  eighteen  claims  in 
the  patent,  one  of  which  is  as  follows:  “A  cable  consisting  of 
a  continuous  conductor  disposed  helically  about  a  supporting 
non-current  carrying  core,  said  core  consisting  of  stranded 
paramagnetic  material  so  as  to  secure  a  suitable  amount  of 
inductance  to  counteract  the  electrostatic  capacity.” 


Boston  Elevated  to  Build  Large  Power  Plant. 


The  Itoston  ICIevated  Railway  Company  has  awarded  the 
Stone  &  Webster  h'ngineering  Corporation,  of  Host  on,  a  con¬ 
tract  for  the  erection  of  a  power  plant  of  30,000  kw  initial 
capacity  on  the  company's  property  in  South  Boston.  Two 
i5,oon-kw  CenerHil  Electric  turbo-alternators  will  first  be  in¬ 
stalled,  with  tlie'nccessary  boilers,  coal-handling  equipment  and 
auxiliaries.  About  a  year  ago  the  company  purchased  a  tract  of 
twenty-five  acres  on  the  harbor  front  between  the  plants  of  the 
Boston  Edison ,  Company  and  the  Walworth  Manufacturing 
Company.  Under  the  plans  of  Stone  &  Webster  the  company 
will  be  relieved  from  the  necessity  of  purchasing  outside  power 
for  a  year  or  two,  with  ample  opportunity  for  future  exten¬ 
sions.  A  modern  coal  plant  will  form  a  part  of  the  station 
service  and  a  storage  capacity  of  100,000  tons  will  be  provided 
on  the  property,  which  has  a  water  front  800  ft.  long. 

.\s  announced  in  these  columns,  the  construction  of  the  new 
plant  at  South  Boston  will  mark  a  radical  change  in  the  methods 
of  power  supply  on  the  Boston  Elevated  system,  which  now' 
consists  of  about  500  miles  of  track,  serving  a  population  of 
over  1,000,000  people  in  the  Boston  metropolitan  district.  The 
present  pow'cr  sippply  is  in  the  main  from  direct-current  sta¬ 
tions  locateil  at  Various  points  on  the  water  front  and  rivers  in 
the  Boston  district.  The  completion  of  the  new’  plant  w’lll  re¬ 
quire  the  installation  of  extensive  transmission  line  and  sub¬ 
station  facilities,,  with  many  probable  rearrangements  of  the 
feeder  system.  Eor  about  eighteen  months  the  beginning  of 
this  work  has  been  apparent  in  the  transmission  of  power  by 
alternating  current  from  a  2000-kw  steam  turbine  set  at  the 
Dorchester  power  plant  to  the  Egleston  Square  substation, 
from  which  direct  current  is  supplied  to  the  Forest  Hills  ele¬ 
vated  extension  jand  other  lines  in  the  vicinity.  In  case  the 
company  is  permitted  by  the  next  Legislature  to  assume  con¬ 
trol  of  the  great  systems  of  suburban  trolleys  outside  Boston 
proper  the  Se)uth  Boston  plant  c.an  be  extended  to  handle  a 
wider  power  distribution  service  than  the  i)resent  limits  of  the 
system  require. 

- 

Charter  Amendments  Adopted  in  San  Francisco. 


On  Nov.  15  San  Francisco  voted  on  thirty-eight  amend¬ 
ments  to  the  city’s  charter  that  had  been  proposed  by  the  Board 
of  Supervisors.  Of  these  eighteen  were  carried,  those  lost  being 
principally  amendments  which  would  have  made  heavy  de¬ 
mands  on  the  municipal  expenditures.  Of  principal  impor¬ 
tance  to  the  city  and  the  State  of  California  was  amendment 
No,  I,  which  authorized  a  bond  issue  of  $5,000,000  in  .aid  of  the 
I’anama-l’acific  Exposition  which  San  Francisco  proposes  to 
hold  in  1015.  This  amendment  was  carried  by  a  vote  of  42,040 
to  2122  against,  which  is  probably  as  nearly  unanimous  a  vote 
as  ever  could  l>e  obtained  at  a  municipal  election.  This  sum 
added  to  the  $3,000,000  voted  by  the  State  a  week  previous  and 
the  $7,50O,ooa  raised  by  individual  subscribers  gives  San  Fran¬ 
cisco  a  total  of  $17,500,000  with  which  to  bid  to  Congress  for 
the  exposition. 


Amendment  7,  which  was  the  next  in  importance  and  the  most 
far-reaching  from  a  civic  standpoint,  provides  for  a  majority 
rule  in  municipal  elections  and  the  pure  Australian  ballot  at 
the  primaries.  It  was  carried  by  a  vote  of  nearly  five  to  one. 
This  amendment  was  recommended  by  the  Merchants’  Associa¬ 
tion  and  the  improvement  associations,  and  was  opposed  by  the 
Union  Labor  and  Socialist  parties. 

Some  idea  of  the  general  trend  of  the  returns  may  be  had 
from  a  study  of  the  way  the  recommendations  of  the  different 
civic  bodies  fared  at  the  polls.  The  vote  favored  all  but  six  of 
the  recommendations  of  the  Merchants’  .\ssociation,  and  was 
adverse  on  thirteen  of  the  recommendations  of  the  organ  of 
the  Labor  party. 

Several  of  the  amendments  related  to  public-service  cor¬ 
porations:  Of  these  .\mendment  No.  4,  which  was  defeated  by 
a  majority  of  over  15,000,  proposed  to  revise  the  procedure  con¬ 
nected  with  public-utility  franchises,  giving  the  city  officials 
greatly  increased  powers,  .\lthough  it  contained  several  excel¬ 
lent  features,  it  was  disapproved  by  the  civic  associations. 

.\mendment  No.  iq.  which  was  carried,  reipiires  as  a  condi¬ 
tion  upon  which  street-railway  franchises  may  be  granted  that 
the  city  shall  have  the  right  at  any  time  to  purchase  the 
tangible  property  owned  by  the  grantee  of  the  franchise  used 
in  the  exercise  thereof  and  to  take  over  the  franchise.  The 
value  is  to  be  ascertained  by  arbitrators  appointed  for  that 
purpose.  The  value  of  the  tangible  property  shall  include  a 
bonus  of  not  less  than  10  per  cent  or  over  20  per  cent  of  the 
actual  value  if  the  franchise  has  run  less  than  ten  years,  an<l 
the  bonus  shall  be  only  10  per  cent  if  the  franchise  has  run  for 
more  than  ten  years.  Such  franchises  must  provide  th.at  in  the 
operation  of  the  railway  thereundet  eight  hours  shall  constitute 
a  day’s  work  and  the  minimum  wage  shall  be  $.5  a  day  with  over¬ 
time  at  the  rate  of  one  and  one-half  times  this.  Violation 
of  any  of  the  provisions  of  the  franchise  shall  w'ork  a  for 
feiture  thereof.  This  amendment  was  oi)posed  by  the  Mer¬ 
chants’  .\ssociation  on  the  ground  that  no  capital  could  reason¬ 
ably  be  expected  to  invest  in  the  construction  and  development 
of  street  railways  under  any  such  restrictive  provisions. 

Amendment  No.  20,  w'hich  gave  the  detailed  method  for 
granting  street-railway  franchises  and  gave  additional  powers 
to  the  Supervisors,  w’as  considered  more  radical  than  No.  19 
and  was  defeated.  It  contained  features  which  would  have  ab¬ 
solutely  prohibited  the  securing  of  any  investment  of  private 
capital  in  building  street  railroads  in  San  Francisco. 

Amendments  Nos.  ii  and  12,  w’hich  were  adopted  by  large 
majorities,  permit  the  construction  of  tunnels,  subways  and  via¬ 
ducts  on,  under  or  over  accepted  or  unciccepted  streets,  and  per¬ 
mit  the  cost  of  said  construction  to  be  raised  by  assessment 
upon  the  property  immediately  benefited,  and  also  permit  the 
city  to  pay  one-half  the  cost  thereof  out  of  its  treasury.  This 
'  will  greatly  facilitate  and  aid  in  the  construction  of  tunnels, 
subways  and  viaducts,  all  of  which  are  matters  of  prime  neces¬ 
sity  and  immediate  urgency  in  the  city.  They  w'cre  proposed  by 
the  Merchants’  Association. 

Other  amendments  carried  included  the  follow’ing:  No.  6. 
establishing  the  initiative,  referendum  and  recall  on  a  more 
elaborate  basis  than  heretofore  and  reducing  the  number  of 
signers  on  petitions  to  place  ordinances  upon  the  ballot;  No.  8, 
providing  for  the  elimination  from  ballots  of  party  circles  and 
all  party  designations ;  No.  9.  changing  the  terms  of  Mayor, 
Supervisor  and  other  officials  from  two  to  four  years;  No.  ,38. 
providing  for  a  minimum  wage  for  all  persons  in  the  city’s 
employ  of  $3  per  day  and  requiring  contractors  on  city  work  to 
pay  the  same  rate. 


•  Energy  Supply  and  Traffic  of  Chicago’s  Elevated 
“  Loop.” 

The  much  congested  Union  Loop  in  Chicago,  by  means  of 
which  the  four  elevated  electric  railways  discharge  and  take  on 
nearly  all  of  their  downtown  passengers,  is  now  carrying  about 
450.000  passengers  daily  on  2300  trains  averaging  four  cars  to 
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the  train.  During  the  “rush"  periods,  when  the  trains  are  op¬ 
erated  under  the  closest  po.ssible  headway,  the  peak  of  demand 
of  the  Loop  reaches  22,000  amp  at  550  volts,  and  the  total 
monthly  consumption  during  the  winter  season  of  heavy  traffic 
aggregates  about  1,600,000  kw-hours. 

Under  normal  operating  conditions  this  energy  is  supplied 
from  the  Loop’s  own  6ioo-kw  generating  station  at  Market 
Street  and  St.  Charles  Place,  where  four  direct-connected,  en¬ 
gine-driven,  (xx>-volt,  direct-current  railway  generators  are  in¬ 
stalled.  On  Nov.  4  a  combination  of  unfortunate  acci¬ 
dents  resulted  in  putting  this  station  out  of  commission,  and 
during  part  of  the  following  week  energy  for  operating  the 
trains  was  obtained  from  the  systems  of  the  South  Side  Ele¬ 
vated  Railroad  Company  and  the  Chicago  Railways  Company, 
the  latter  operating  surface  railways  on  the  North  Side  and 
West  Side. 

The  Loop  power  plant  shutdown  occurred  at  a  time  when 
one  of  the  four  sets  was  receiving  its  overhauling,  in  ac¬ 
cordance  with  the  regular  practice  of  going  over  one  of  the 
units  each  year.  One  of  the  remaining  three  engines  developed 
crank-pin  trouble,  and  when  it  was  relieved  of  service  the 
heavy  overloads  imposed  on  the  other  two  units  caused  them 
successively  to  short-circuit  and  break  down,  burning  out  sev¬ 
eral  coils  of  each.  This  put  the  Loop  generating  station  out 
of  commission  entirely,  and  the  South  Side  Elevated  and  Chi¬ 
cago  Railways  companies  then  stepped  into  the  breach  and  sup¬ 
plied  energy  for  operating  the  Loop  from  their  own  systems. 
As  the  latter  company  purchases  a  portion  of  its  energy  from 
the  Commonwealth  Edison  Company,  the  Loop  has  been  oper¬ 
ating  during  the  emergency  in  part  with  central-station 
power.  All  during  the  trouble  President  Insull,  of  the  Com¬ 
monwealth  Edison  Company,  has  held  his  system  in  readiness, 
if  need  developed,  to  furnish  energy  directly  to  the  Loop, 
through  such  converting  apparatus  as  could  be  impressed  into 
service  from  the  550-volt  systems  of  the  other  electric  railways, 
which  use  a  large  amount  of  central-station  energy.  Meanwhile 
a  large  force  of  men  was  put  to  work  on  the  Loop  generating 
station,  and  the  machines  were  repaired  in  time  to  resume 
service  within  a  week  of  the  original  shutdown.  The  delay 
to  i)assenger  travel  which  resulted  from  the  breakdown  was 
slight,  only  a  few  trains  during  one  of  the  rush  periods  being 
interfered  with. 

The  Union  Elevated  Loop  is  in  fact  owned  by  the  North¬ 
western  Elevated  Railw'ay  Company,  but  is  used  jointly  by  the 
four  Chicago  elevated  railways,  including  the  South  Side  Ele¬ 
vated  Railroad,  the  Metropolitan  West  Side  Elevated  Railway 
and  the  Chicago  &  Oak  Park  Elevated  Railroad  Company. 
For  each  passenger  carried  by  any  of  the  elevated  roads  around 
the  Loop  the  Union  Elevated  Loop  collects  a  toll  of  0.5  cent. 
During  the  six  months  January  to  June,  1910,  81,276,412  pas¬ 
sengers  were  carried  from  elevated  stations  communicating 
with  the  Loop,  while  another  million  used  the  Congress  Street 
stub  terminal  of  the  South  Side  Elevated  Railroad.  During 
the  same  period  of  1909  the  elevated  roads  carried  only  74,- 
166,506,  showing  an  increase  of  10  per  cent  for  the  present 
year.  The  Loop’s  income  from  the  four  elevated  railroads 
was  $406,832  for  the  first  half  of  1910,  and  after  charging  off 
$125,000  as  interest,  15  per  cent  of  the  remainder  was  paid  to 
the  city  as  compensation  for  the  use  of  the  streets,  amounting 
to  $42,207.  After  1917  the  Loop  must  pay  20  per  cent  to  the 
city,  and  from  1932  to  1946  the  cost  of  the  occupancy  privi¬ 
lege  will  be  raised  to  25  per  cent.  Mr.  F.  J.  Guernsey  is  super¬ 
intendent  of  the  Union  Consolidated  Elevated  Railway  Com¬ 
pany. 


Eastern  New  York  N.  E.  L.  A.  Section. 


The  first  meeting  of  the  season  of  the  recently  formed  East¬ 
ern  New  York  Section  of  the  National  Electric  Light  Associa¬ 
tion  was  held  at  Schenectady  on  Dec.  13.  large  gathering  of 
men  from  the  cities  and  towns  of  eastern  New'  York  was 
present  to  welcome  President  W.  W.  Freeman  and  Secretary 
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T.  C.  Martin,  of  the  national  body,  the  principal  speakers  of 
the  evening. 

Mr.  Bryce  E.  Morrow,  of  the  Hudson  Valley  Power  Com¬ 
pany,  presided  at  the  meeting,  the  address  of  welcome  being 
given  by  Mayor  Duryee,  of  Schenectady.  Mr.  Freeman  was 
then  introduced  as  the  first  speaker,  and  his  account  of  the 
growth  of  the  national  association  and  its  field  of  usefulness 
was  very  enlightening  to  the  electrical  men  present.  The  bene¬ 
fits  of  the  association  were  very  conclusively  stated  by  the 
speaker,  and  he  accounted  for  the  rapid  advancement  of  the 
association  to  its  position  of  to-day  on  the  score  of  its  great 
utility  to  the  electrical  industry.  Mr.  T.  C.  Martin  elaborated 
some  of  the  points  brought  out  in  President  b'recman’s  speech, 
and  especially  interested  the  many  young  men  present  by  pic¬ 
turing  the  splendid  opportunities  offered  both  in  central-station 
work  and  in  the  electrical  manufacturing  industry. 

Mr.  M.  Webb  Offutt,  manager  of  the  Schenectady  Illuminat¬ 
ing  Company,  showed  clearly  the  value  of  a  local  organization 
of  men  interested  in  the  commercial  phase  of  the  electrical  in¬ 
dustry  in  bringing  together  the  central  station,  the  contractor 
and  the  general  public. 

Mr.  C.  D.  Haskins,  manager  of  the  lighting  department. 
General  Electric  Company,  was  very  optimistic  about  the  future 
of  the  local  organization.  He  predicted  for  Schenectady,  with 
its  large  body  of  men  interested  in  things  electrical,  a  large 
engineering  building  with  headquarters  for  a  number  of  scien¬ 
tific  organizations.  The  officers  of  the  Eastern  New  York  Sec¬ 
tion  brought  before  the  members  some  of  the  plans  for  the 
coming  year’s  work  which  promise  to  bring  to  Schenectady 
many  of  the  foremost  men  in  the  electrical  industry. 


Fuel  Supply  of  a  Large  Central-Station  System. 


A  well-attended  meeting  of  the  Commonwealth  Edison 
Branch  (Chicago)  of  the  National  Electric  Light  Association 
was  held  on  Dec.  6,  being  the  first  since  the  annual  election. 
Mr.  E.  F.  Smith,  the  new  chairman,  presided,  and  in  an  intro¬ 
ductory  speech  made  brief  reference  to  the  work  of  the  coming 
year.  Mr.  Smith  and  his  colleagues  give  evidence  already  that 
they  propose  to  take  up  this  task  in  earnest.  The  committees 
for  the  year  1910-1911  were  announced  by  Mr.  Smith,  the  chair¬ 
men  being  as  follows ;  Membership,  Mr.  1*.  Junkersfeld ; 
finance,  Mr.  William  A.  Fox;  publications,  Mr.  E.  A.  Edkins; 
papers,  Mr.  R.  F.  Schuchardt;  entertainment,  Mr.  H.  L.  Gan 
nett;  program,  Mr.  E.  F.  Smith.  Mr.  Smith  also  announcetl 
that  130  new  members  had  been  elected  since  the  annual  meet¬ 
ing  of  last  month,  making  the  present  number  of  members  of 
the  branch  615. 

Two  short  and  interesting  papers  were  presented.  They  both 
related  to  “The  Purchase,  Transportation,  Storage  and  Use  of 
F'uel.”  Mr.  Smith  announced  that  the  speakers  would  be  Mr. 
Charles  A.  Lind,  fuel  agent,  and  Mr.  Alex.  D.  Bailey,  assistant 
cheif  engineer  at  the  Fisk  and  Quarry  Street  stations.  He 
dubbed  these  gentlemen  the  “coal-dust  twins,”  and  as  he  spoke 
an  amusing  colored  cartoon  was  flashed  on  the  screen  repre¬ 
senting  Messrs.  Lind  and  Bailey  as  the  “twins”  aforesaid. 

Mr.  Lind  was  the  first  speaker  and  he  gave  an  account  of  the 
manner  in  which  the  fuel  department  of  the  Commonwealth 
Edison  Company  buys  its  coal  and  stores  it.  The  company  is 
unloading  about  eighty-five  carloads  of  coal  a  day  at  the  present 
time,  and  each  car  contains  on  an  average  40  tons  of  coal.  Coal 
salesmen  are  made  welcome  at  the  office  of  the  fuel  department 
and  pleasant  relations  with  the  mine  operators  and  their  repre¬ 
sentatives  are  cultivated. 

The  plan  ordinarily  is  to  have  seven  days’  supply  of  coal  for 
the  stations  of  the  company  on  hand  or  in  transit  in  cars.  This 
is  in  addition  to  the  reserve  supply  in  storage.  Mr.  Lind  dis¬ 
played  pictures  showing  the  processes  of  mining  soft  coal  and 
the  journey  from  the  mines  to,  say,  the  Fisk  Street  station  of 
the  company  in  Chicago.  Ordinarily  the  coal  used  is  nearly  all 
screenings  and  is  obtained  from  mines  in  Illinois  and  Indiana. 
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The  reserve  coal  held  in  storage,  however,  is  of  the  lump  or 
nut  sizes,  because  screenings  are  more  liable  to  spontaneous 
combustion.  Careful  tests  are  made  of  the  coal  as  received 
and  these  results  are  tabulated  and  form  a  valuable  guide  in 
the  purchasing  of  future  supplies. 

For  precaution  against  interruption  of  supply  from  any  cause 
about  180,000  tons  of  coal  is  carried  in  outside  coal  storage. 
This  amounts  to  about  two  months’  supply.  The  daily  con¬ 
sumption  of  the  company  during  the  heavy-demand  winter 
months  is  about  3400  tons  of  coal  daily.  It  is  interesting  to 
note  that  in  1900  the  annual  consumption  of  coal  by  tlm  Com¬ 
monwealth  Kdison  Company  was  132,000  tons,  whereas  in  1910 
it  will  amount  to  about  900,000  tons. 

Mr.  Hailey  described  the  manner  in  which  the  coal  and  ashes 
are  handled  at  the  Fisk  and  Quarry  Street  stations.  His  paper 
also  was  illustrated.  Ordinarily,  he  said,  about  100,000  tons  of 
coal  is  kept  in  storage  at  the  two  stations.  The  company  has 
its  own  railroad  tracks  and  locomotives  to  shift  coal  cars  and 
handle  the  coal  outside  the  station.  Pictures  were  given  to 
show  how  the  coal  cars  are  taken  into  the  train  sheds  of  the 
generating  stations  and  the  manner  in  which  the  coal  is  conveyed 
from  the  cars  into  bins  beneath  the  tracks  by  means  of  coal¬ 
unloading  cranes  equipped  with  grab  buckets.  Under  normal 
conditions  the  operation  of  taking  the  coal  into  the  train  sheds 
through  the  coal  crushers  and  transporting  it  by  means  of  con¬ 
veyors  to  overhead  bunkers  proceeds  uninterruptedly,  the  only 
need  of  manual  labor  being  in  cleaning  out  the  cars  bringing  the 
coal  into  the  train  sheds.  In  severe  winter  weather,  however, 
the  coal  as  received  is  sometimes  frozen  clear  through  the  car 
and  it  has  to  be  picked  out  by  laborers. 

The  coal  crushers,  conveyors  and  ash-handling  machinery 
were  briefly  described.  The  coal  is  stored  in  bunkers  over  the 
boilers  and  is  let  down  into  the  boiler  hoppers  as  required.  The 
ash  which  is  to  be  taken  away  is  equivalent  to  about  20  per  cent 
by  weight  of  the  incoming  coal.  It  is  interesting  to  note  that 
the  boilers  and  stokers  in  the  Fisk  Street  and  Quarry  Street 
stations,  which  are  near  neighbors,  weigh  about  8300  tons  and 
that  the  boilers  hold  about  2600  tons  of  water. 

There  are  three  ways  of  controlling  the  fires  in  the  furnaces ; 
l)y  governing  the  thickness  of  the  bed  of  coal  on  the  grate 
bars,  by  regulating  the  speed  of  the  automatic  stoker  and  by 
manipulating  the  damper  in  the  uptake.  By  combining  these 
three  methods  intelligently  the  fireman  aims  to  secure  the  great¬ 
est  boiler  efficiency  without  producing  smoke.  About  one-half 
of  the  station  force  is  employed  in  handling  and  utilizing  the 
fuel.  Under  the  most  favorable  circumstances  only  about  12 
per  cent  of  the  energy  of  the  coal  is  actually  utilized  in  the 
manufacture  of  electricity. 

.\n  intermission  of  about  ten  minutes  followed  the  reading  of 
tile  two  papers  before  the  discussion.  During  this  period  the 
members  rose  from  their  seats  and  strolled  alxiut  in  groups, 
some  gathering  around  the  piano  and  singing  to  the  music  of 
that  instrument  and  a  violin.  Later  in  the  evening  there  was  a 
cornet  solo,  all  the  vocal  and  instrumental  selections  being  by 
company  talent.  The  intermission  afforded  a  pleasant  relief 
and  was  much  enjoyed. 

In  the  discussion  Mr.  C.  E.  McBride  remarked  that  the 
demurrage  on  coal  cars  amounts  only  to  Yt  cent  per  ton  on  the 
cost  of  coal  burned.  Mr.  C.  J.  Zanke  told  of  the  manner  of 
fuel  testing  and  said  that  about  the  only  loss  in  the  consump¬ 
tion  of  fuel  which  cannot  be  measured  exactly  is  that  of  boiler 
radiation.  Mr.  Bailey  remarked  that  two  smoke  recorders  are 
used  at  the  Fisk  Street  station  and  that  they  are  working  out 
very  well  in  practice.  Mr.  A.  Bement  pointed  out  that  the  in¬ 
troduction  of  automatic  stokers  in  power  plants  has  had  the 
effect  of  increasing  the  cost  of  coal  screenings,  which  were  very 
cheap  a  number  of  years  ago,  but  are  now  much  higher  in  price 
owing  to  the  demand  for  them  caused  by  the  use  of  mechanical 
.stokers.  The  Commonwealth  Edison  Company,  he  said,  has 
probably  done  more  to  solve  the  fuel  problem  and  the  scientific 
utilization  of  fuel  by  practical  methods  than  any  other  con¬ 
cern  in  the  entire  world.  This  record  is  due  largely  to  one 


man,  Mr.  W.  L.  Abbott,  the  chief  operating  engineer  of  the 
company.  The  company  was  also  the  first,  perhaps,  to  make  an 
exhaustive  study  of  practical  methods  of  smokeless  combustion. 

Mr.  Abbott  was,  of  course,  called  upon  next,  and  his  first 
remark  was  to  inform  his  hearers  that  Mr.  Bement’s  flattering 
reference  to  him  was  all  the  result  of  a  prearranged  plan.  In 
the  course  of  his  remarks  Mr.  Abbott  recalled  the  time  when 
crude  oil  was  burned  in  the  Harrison  Street  station  of  the 
company,  and  related  how  it  was  discovered  that  money  could 
be  saved  by  burning  coal.  ^  He  agreed  with  one  of  the  preced¬ 
ing  speakers  in  the  statement  that  the  inaccessibility  of  coal 
adds  very  greatly  to  its  cost  to  consumers.  Bituminous  coal 
can  be  bought  in  the  ground,  he  said,  for  54  cent  a  ton.  It  is 
the  getting  out  of  the  coal,  tlie  hauling  of  it  and  the  handling 
of  it  which  make  the  cost.  The  profit  to  the  mine  operators 
is  probably  less  than  5  cents  a  ton.  He  noted  the  interesting 
fact  that  the  Commonwealth  Edison  Company  burns  nearly 
one-tenth  of  all  the  coal  consumed  in  Chicago.  There  is  but 
one  larger  consumer,  the  Illinois  Steel  Company. 

Messrs.  E.  F.  Bracken,  A.  G.  DeClerq,  H.  G.  Kobick,  B.  E. 
Strohm,  Milton  Rich,  W.  H.  Childs,  C.  1 1.  McClure  and  others 
spoke  briefly. 


New  York  Commission  News. 

The  Public  Service  Commission,  Second  District,  has  received 
a  petition  from  the  Syracuse  Rapid  Transit  Railway  Company 
asking  for  approval  of  an  increase  of  capital  stock  from  $4,000,- 
000  to  $5,750,000.  The  increase  is  to  be  preferred  stock  of  the 
same  class  and  with  the  same  rights  and  privileges  and  subject 
to  the  same  restrictions  as  the  present  preferred  stock.  The 
company  asks  for  an  issue  at  this  time  of  $1,660, coo  to  cover 
outstanding  notes,  $1,585,000  of  which  are  owned  by  the  New 
York  Stale  Railways.  The  commission  has  also  received  a 
petition  from  the  New  York  State  Railways  for  authority  to 
acquire  $1,750,000  increased  capital  stock  applied  for  by  the 
Syracuse  Rapid  Transit  Railway. 

The  commission  has  dismissed  the  complaint  of  the  Islip 
Electric  Light  Company  as  to  alleged  unlawful  stringing  of 
wires  of  the  Sayville  Electric  Company  in  East  Islip,  Suffolk 
County,  it  appearing  that  the  Sayville  Company  is  entirely 
within  its  legal  rights  in  supplying  electricity  to  any  part  of 
that  town  under  the  terms  of  the  franchise  which  it  has  re¬ 
ceived. 

The  commission  will  give  hearings  this  week  on  the  applica¬ 
tion  of  the  Utica  Gas  &  Electric  Company  for  authority  to 
issue  $500,000  par  value  of  its  $5,000,000  refunding  and  exten¬ 
sion  mortgage  5  per  cent  fifty-year  gold  bonds;  on  the  petition 
of  the  Owego  Light  &  Power  Company  for  consent  to  mortgage 
its  property  and  issue  bonds;  on  the  application  of  the  Bolton 
Light  &  Power  Company  for  an  order  authorizing  the  issuance 
of  stock  and  bonds  and  the  right  to  exercise  rights  and  privi¬ 
leges  granted  in  its  franchises;  on  the  application  of  the 
Geneva-Seneca  Electric  Company  and  the  Wayne  County  Gas 
&  Electric  Company  for  permission  to  consolidate  under  a  new 
company  to  be  known  as  the  Western  New  York  Gas  &  Elec¬ 
tric  Company,  and  as  to  the  issuance  of  mortgage  bonds  and 
capital  stock  and  as  to  the  exchange  of  the  new  stock  and 
bonds  for  old  stock  and  bonds. 

Permission  has  been  granted  to  the  Dunkirk  Power  &  Heating 
Company  and  the  Dunkirk  Distribution  Company  to  consolidate 
into  one  corporation  to  be  known  under  the  name  of  the  Dun¬ 
kirk  Power  &  Heating  Company.  The  outstanding  stock  of 
the  Dunkirk  Distribution  Company  is  to  be  convertible  into  the 
capital  stock  of  the  new  corporation  share  for  share,  and  the 
existing  capital  stock  of  the  Dunkirk  Power  &  Heating  Com¬ 
pany  is  to  be  exchanged  at  the  rate  of  one  share  of  the  new 
corporation  for  five  and  three-quarter  shares  of  the  Dunkirk 
Power  &  Heating  Company.  The  new  corporation  may  issue 
capital  stock  to  the  amount  of  $3,000  to  pay  for  actual  improve- 
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ments  and  extensions  of  its  distributing  system.  The  Dunkirk 
Distribution  Company  has  been  authorized  to  issue  its  capital 
stock  of  the  par  value  of  $9,200  for  the  purpose  of  acquiring 
certain  works  and  property  from  the  Dunkirk  Power  &  Heating 
Company  and  authorized  to  exercise  a  certain  lease  of  part  of 
a  franchise  granted  by  that ^  city  to  A.  W.  Cummings  for  the 
service  of  electricity  in  that  city.  The  Dunkirk  Power  &  Heat¬ 
ing  Company  has  been  granted  permission  to  transfer  to  the 
Dunkirk  Electrical  Manufacturing  Company  certain  property 
for  the  sum  of  $45,789  and  the  Dunkirk  Power  &  Heating  Com¬ 
pany  has  been  authorized  to  transfer  to  the  Dunkirk  Distribu¬ 
tion  Company  certain  property  upon  the  payment  of  the  sum  of 
$9, 1 59- 

Members  of  a  committee  of  Webster  Grange,  No.  436,  of 
Webster,  N.  Y.,  have  appealed  to  the  commission  as  to  alleged 
violation  of  contracts  which  the  New  York  Telephone  Com¬ 
pany  had  entered  into  wdth  residents  of  that  place.  One  of 
the  matters  agreed  upon  was  the  limiting  of  party  lines  to 
seven  subscribers;  complainants  now  state  most  of  the  lines 
have  far  in  excess  of  that  number  of  telephones  on  them. 
They  also  state  that  the  company  has  broken  its  contract  by 
charging  $1.25  per  party,  when  the  understanding  was  that  the 
service  would  cost  but  $i  for  each  telephone.  Objection  is  also 
raised  to  a  lo-cent  toll  to  Rochester,  while  nearby  towns  enjoy 
a  s-cent  rate  into  that  city.  The  complaint  has  been  served 
upon  the  company  and  an  answer  will  be  filed  within  the  fol¬ 
lowing  ten  days. 

The  commission  has  received  the  petition  of  the  New  York 
Telephone  Company  asking  for  approval  of  the  transfer  to  it 
of  the  franchises  of  the  Empire  State  Telephone  &  Telegraph 
Company.  The  latter  company  is  now  operating  a  public  tele¬ 
phone  system  in  the  counties  of  Wayne,  Ontario,  Oswego, 
Yates,  Cayuga,  Seneca  and  Cortland,  and  on  April  i,  1909,  it 
conveyed  all  of  its  property,  rights,  privileges  and  franchises 
to  the  Central  New  York  Telephone  &  Telegraph  Company, 
which  latter  company  has  been  merged  into  the  New  York 
Telephone  Company.  The  capital  stock  of  the  Empire  Company 
is  $200,000,  which  the  New  York  Telephone  Company  now 
owns. 

A  complaint  has  been  received  from  Mayor  Duryee,  of 
Schenectady,  asking  for  an  investigation  as  to  the  rates  of  fare 
charged  by  the  Schenectady  Railway  Company  in  that  city.  It 
is  claimed  that  the  company’s  rates  are  unjust  and  unreasonable. 
Prior  to  March  i,  1909,  the  company  sold  six  tickets  for  25 
cents,  good  for  transportation  to  any  point  within  the  S-cent 
fare  limit.  This  was  withdrawn  and  5  cents  for  each  ride 
charged  after  that  date.  Mayor  Duryee  states  that  he  believes 
the  Schenectady  Railway  Company  can  afford  to  sell  six  tickets 
for  a  quarter,  as  it  did  prior  to  March  i,  1909. 

A  petition  has  been  received  from  the  Bolton  Light  &  Power 
Company,  of  Bolton,  Warren  County,  asking  for  approval  of 
the  issuance  of  $12,500  common  capital  stock  and  ten-year  6 
per  cent  mortgage  bonds  to  the  amount  of  $io,oco  secured  by 
a  mortgage  upon  all  of  its  property  in  the  village  of  Bolton 
Landing,  Warren  County.  The  company  has  received  the  fran¬ 
chise  for  the  lighting  of  streets  in  that  village  and  asks  the 
commission’s  consent  to  exercise  that  franchise.  It  intends  to 
furnish  electricity  for  commercial  purposes  to  manufactories  in 
Caldwell  and  in  the  adjacent  village  of  Hill  View.  It  will  also 
furnish  energy  to  residents  of  this  locality.  The  territory  in 
question  is  not  at  present  supplied  with  either  gas  or  electric 
light. 

The  Owego  Light  &  Power  Company,  of  Owego,  Tioga 
County,  N.  Y.,  has  requested  permission  to  issue  its  bonds 
secured  by  a  mortgage  on  its  property  to  the  amount  of  $40,000. 
The  proceeds  of  the  bonds  are  to  be  used  to  retire  existing 
bonded  indebtedness  of  the  company  which  has  been  incurred 
in  the  extension  of  its  plant  and  distributing  system  and  to 
cover  cost  of  future  improvements.  The  company  asks  for  a 
present  authorization  of  $32,000,  and  the  remaining  issue  of 
$8,000  is  to  be  held  in  the  treasury  subject  to  the  further  order 
of  the  commission. 


Massachusetts  Commission  News. 


The  Massachusetts  Gas  &  Electric  Light  Commission  has 
approved  the  issue  by  the  Worcester  Electric  Light  Company 
of  additional  capital  stock  of  the  par  value  of  $200,000,  the 
proceeds  to  be  devoted  to  the  construction  of  a  new  power 
plant  and  modifications  of  the  distributing  system.  The  board 
approves  the  issuance  of  the  stock  at  the  price  of  $200  per 
share,  as  determined  by  the  directors. 

Mayor  Logan,  of  Worcester,  has  addressed  a  petition  to  the 
commission  asking  for  a  public  hearing  on  the  price  of  street 
lights  furnished  by  the  Worcester  Electric  Light  Company. 
The  petition  states  that  the  company  refuses  to  sell  electricity 
for  this  purpose  at  less  than  $86.25  per  arc  lamp  per  year  and 
contends  that  the  price  is  excessive. 

The  Railroad  Commission  has  transmitted  to  the  Bank  Com¬ 
missioner  of  Massachusetts  the  names  of  the  following  street 
railway  companies  whose  bonds  are  legal  investment  for  sav¬ 
ings  banks,  as  a  result  of  their  having  paid  at  least  5  per  cent 
dividends  for  the  past  five  years :  Boston  Elevated  Railway 
Company,  Boston  &  Northern  Street  Railway  Company,  Boston 
&  Revere  Electric  Street  Railway  Company,  Citizens’  Electric 
Street  Railway  Company  (of  Newburyport),  Dartmouth  & 
Westport  Street  Railway  Company,  East  Middlesex  Street 
Railway  Company,  Fitchburg  &  Leominster  Street  Railway 
Company,  Holyoke  Street  Railway  Company,  Springfield  Street 
Railway  Company,  Union  Street  Railway  Company  (New  Bed¬ 
ford),  West  End  Street  Railway  Company  and  Worcester  Con¬ 
solidated  Street  Railway  Company. 

The  various  public  utility  commissions  in  Massachusetts  are 
now  putting  the  last  touches  on  a  number  of  special  reports 
which  are  required  to  be  submitted  to  the  Legislature  of  1911 
during  January  in  connection  with  railroad,  electric  railway 
and  power  questions  likely  to  be  acted  upon  during  the  next 
session.  The  Gas  and  Electric  Light  Commission  will  submit 
a  report  dealing  with  the  laws  and  conditions  affecting  the 
transmission  of  electricity  in  bulk  and  in  particular  with  the 
question  of  granting  the  right  of  eminent  domain  to  electric 
transmission  companies.  The  joint  board,  consisting  of  the 
Railroad,  Boston  Transit,  Harbor  &  Land,  and  Metropolitan 
Park  Commissions,  will  submit  a  report  on  the  electrification 
of  railroads  within  the  Boston  district  and  will  include  a  draft 
of  a  bill  providing  for  electrification  within  a  specified  time. 
The  same  board  will  also  report  upon  the  advisability  of  con¬ 
structing  a  tunnel  between  the  North  and  South  stations  in 
Boston  with  electrical  operation  and  will  include  a  discussion  of 
the  desirable  terms  of  construction  and  ownership  The  Rail¬ 
road  and  Boston  Transit  Commissions  will  submit  a  report 
upon  the  desirability  and  cost  of  a  subway  from  Park  Street 
to  the  South  Station  in  Boston  and  will  also  file  a  report  on 
the  proposed  plans  for  subway  construction  in  the  West  End. 
A  further  report  is  required  on  proposed  subway  construction 
in  the  Dorchester  and  South  Boston  districts.  Still  another 
report  will  deal  with  the  important  question  of  permitting  the 
Boston  Elevated  Railway  Company  to  acquire  control  of  other 
street  railways,  to  form  a  unified  operating  system  throughout 
eastern  Massachusetts.  Finally,  the  railroad  board  will  report 
upon  the  advisability  of  requiring  street  railways  to  receive 
the  cars  of  other  companies.  It  is  expected  that  the  1911  legis¬ 
lative  session  will  be  one  of  the  most  active  in  many  years 
from  the  electric  transportation  point  of  view. 

The  Boston  Elevated  Railway  Company  has  filed  a  brief  with 
the  Massachusetts  Railroad  Commission  protesting  against  the 
establishment  of  any  stations  in  the  so-called  Riverbank  sub¬ 
way,  which  is  shortly  to  be  built  between  the  Park  Street  dis¬ 
trict  of  Boston  and  the  Charlesgate  district  via  Beacon  Hill 
and  the  Charles  River  embankment.  The  Boston  Transit  Com¬ 
mission,  which  is  to  build  the  subway,  recently  located  stations 
on  its  plans  at  Massachusetts  Avenue,  Dartmouth  Street  and 
Charles  Street.  The  company  points  out  that  in  addition  to 
the  delay  to  rapid  transit  caused  by  these  stations  the  addi¬ 
tional  yearly  cost  to  the  company  would  be  $6,297  for  lighting 
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;m<l  lu-atiiiK.  $i6,3j2  for  e.xtra  motive  power  and  $17,387  for 
additional  labor  on  the  cars.  The  company  contends  that  the 
principle  of  Kivinj?  rapi«l  transit  to  oiitlyinjj:  districts  of  the  city 
should  not  be  sacrificed  by  the  establishment  of  these  stations. 


Wisconsin  Commission  News. 


.\s  a  result  of  an  investigation  on  its  own  initiative  into  the 
reasonableness  of  the  rates,  rules,  regulations  and  service  of 
the  La  Crosse  &  Onalaska  Street  Railway  Company,  the  com¬ 
mission  has  found  the  service  unreasonably  inadetpuite.  I  hirty 
days’  time  has  been  given  the  company  in  which  to  discontinue 
the  ojieration  of  the  car  that  it  now  has  in  service  and  sub¬ 
stitute  therefor  a  car  of  sufficient  carrying  capacity  and  pro¬ 
vided  with  such  appliances  as  will  render  it  comfortable  to 
passengers.  This  order  is  supplementary  to  the  larger  de¬ 
cision,  involving  the  question  of  fares,  now  jiending  before  the 
commission. 

The  hearing  was  held  in  La  Crosse  on  .November  i.  It 
a|)])ears  from  the  testimony  that  the  Onalaska  line  is  a  part 
of.  and  is  tributary  to,  the  general  system  of  the  La  Crosse 
Street  Railway  Company.  The  line  is  about  two  miles  in 
length  and  connects  the  La  Crosse  city  railway  systnn  with 
the  village  of  Onalaska.  One  car  is  operated  on  this  line  nnlcr 
a  thirty-minute  headway,  and  a  considerable  number  of  people 
find  it  necessary  to  use  the  service  daily.  The  testimony  showed 
that  the  car  now  in  service  is  of  an  obsolete  type  with  open 
vestibules  and  seats  running  lengthwise.  It  is  not  weather- 
tight  and  is  very  poorly  heated.  The  section  of  the  country 
through  which  the  line  extends  is  open  and  unprotected  from 
storms  and  wind,  which,  under  the  present  conditions,  makes 
the  comfort  of  the  passengers  during  inclement  weather  en¬ 
tirely  out  of  the  (piestion.  The  commission  considered  that 
the  car  in  present  use  had  reached  the  end  of  its  serviceable 
life;  that  the  public  is  entitled  to  better  accommodation  than 
the  car  in  question  affords,  and  that  consequently  the  company 
IS  not  furnishing  “the  reasonably  adequate  service"  required 
by  the  public  utilities  law. 

I  here  was  also  some  comjdaint  at  the  hearing  of  the  absence 
of  shelter  in  Onalaska  for  passengers  waiting  to  take  the  car 
for  La  Crosse.  It  appears  that  the  terminus  of  the  line  at 
<  )nalaska  is  near  the  station  of  the  C.  &  N.  W.  Railway,  which 
is  available*  to  the  street  railway’s  patrons,  and  while  sta 
tions  or  stopping  points  along  the  line  would  be  a  convenience 
to  the  traveling  public,  the  commission  did  not  consider  that 
the  traffic  was  sufficient  to  justify  the  investment. 

In  the  matter  of  the  application  of  the  Bloomer  electric  light 
plant  for  authority  to  increase  its  rates  the  commission  has 
withheld  its  decision  pending  action  on  the  part  of  the  applicant 
toward  permanently  bettering  the  service  conditions  in 
Bloomer.  The  generating  station  for  power  supplied  con¬ 
sumers  in  Bloomer  is  located  about  seven  miles  distant  and 
about  half  way  between  Bloomer  and  Chippewa  Falls.  The 
|)Iant  is  now  operated  by  water-power  and  the  energy  trans¬ 
mitted  at  6600  volts  pressure.  It  appears  from  the  commis¬ 
sion’s  inspection  that  the  power  at  present  available  for  the 
plant  is  not  sufficient  to  give  consistent  service,  and  that  the 
jdaiit  is  unable  to  take  on  any  new  load  or  even  to  carry  the 
present  load  successfully.  It  appears  also  that  certain  resi 
deuces  and  business  houses  are  wired  for  electric  service,  but 
have  been  denied  such  service,  and  that  the  installation  of  ad¬ 
ditional  street  lamps  has  been  refused  because  of  in.^detpiate 
power  facilities.  The  service  actually  given  does  not  meet 
the  requirements  as  to  voltage  regulation. 

The  commission  considered  it  impossible  to  furnish  ade¬ 
quate  service  under  present  conditions,  and  that  it  is  absolutely 
necessary  t(>  secure  additional  i)ower.  To  correct  the  inade¬ 
quate  service  conditions  ami  to  provide  for  future  growth  two 
plans  were  recommended  by  the  commission.  One  was  to 
repair  and  change  the  present  water-power  equipment  and  to 
install  a  gasoline  engine  auxiliary,  the  other  to  purchase  power 
from  the  Chippewa  Valley  Railway,  Light  &  Power  Company 


at  its  switchboard  in  Chippewa  Falls.  The  second  proposition 
would  necessitate  the  complete  abandonment  of  the  existing 
generating  station  and  the  constructVn  of  an  eight-mile  trans¬ 
mission  line  from  the  present  plant  to  the  City  of  Chippewa 
Falls.  The  commission  discussed  both  plans  quite  fully  and 
pointed  out  the  fact  tliat  the  annual  fixed  charge  would  be 
about  the  same  under  either  plan ;  also  that  the  rate  given  by 
the  Chi|)pewa  I'alls  company  is  dependent  upon  the  load  fac¬ 
tor,  and  that  with  good  service  and  sufficient  power,  a  day  serv¬ 
ice  could  be  given  and  a  motor  load  taken  on  which  would 
improve  the  load  factor  and  decrease  the  rate  demanded  by 
the  Chippewa  I'alls  company. 

In  conclusion  the  statement  is  made  that  “steps  must  be 
taken  by  the  plant  in  the  immediate  future  to  bring  the  serv¬ 
ice  conditions  up  to  the  standards  required  in  the  State,  and 
that,  further,  the  plant  is  urged  to  arrive  at  some  decision  in 
the  matter  and  take  active  measures  as  soon  as  possible.’’ 

L’i)on  recpiest  of  the  Municipal  Electric  Light  Plant  of  Cash- 
ton,  the  commission  has  made  an  investigation  of  its  present 
rate  schedule  and  has  reported  its  recommendations.  .\s  this 
plant  was  but  recently  purchased  by  the  municipality  from  the 
Cashton  Light  &  Power  Comi)any,  under  the  option  granted  by 
the  public  utilities  law,  and  has,  since  its  acquisition,  been 
radically  changed  and  extended,  no  complete  yearly  data  on 
output  or  cost  of  operation  were  available.  .As  the  number  of 
consumers  in  each  class  was  known,  the  probable  output  for 
the  year  was  estimated  from  the  following  table,  which  repre¬ 
sents  the  average  conditions  existing  in  the  smaller  electric 
jdants  of  the  State,  as  shown  by  their  annual  reports  to  the 
commission ; 


Class. 

1 

.^veraRe  Daily  Hours 
Use  of  Installation. 

■Annual  Kw-Hi 
per  Censumer. 

Hrs.  Min 

Residences 

40 

1«5 

1 

1  1 

2.10 

Stores  . 

1 

I  .so 

682 

Shops  . 

1  so 

682 

Salotms  . . 

.?  4S 

<J4S 

Hotels  . . 

2 

1,970 

Halls  . 

42 

1  .194 

Hanks  . 

2S 

!  42.1 

Chn  relies  . 

2S 

j  42.1 

The  value  i>f  the  plant  and  its  operating  expenses  were  esti¬ 
mated  from  the  data  at  hand  and  from  comparisons  made  with 
similar  plants  under  similar  circumstances. 

When  the  expenses  were  distributed  over  the  different  classes 
of  service  on  the  basis  of  current  consumption  and  demand, 
the  unit  cost  of  the  commercial  lighting  service  was  found  to 
vary  about  as  follows:  15.2  cents  for  one  hour’s  operation 
daily  of  active  connected  load;  10.7  cents  for  tw’o  hours’  opera¬ 
tion  ;  8  cents  for  five  hours’  operation,  etc. 

.\  schedule  of  flat  rates  is  now  in  force,  with  a  minimum 
charge  of  $i  per  month  and  a  meter  rental  of  25  cents  per 
month.  It  was  estimated  that  with  this  schedule  of  rates  the 
yearly  revenue  would  not  be  enough  to  cover  the  operating  ex¬ 
penses  when  the  items  of  depreciation  and  interest  are  included. 

The  commission  suggested  that  the  charge  for  meter  rental 
be  abolished,  as  it  is  included  in  the  minimum  charge,  and 
that  a  rate  for  commercial  lighting  be  offered  as  follows:  12 
cents  per  kw-hour  for  all  current  used  in  the  first  thirty  hours’ 
daily  use  per  month  of  the  active  connected  load,  and  9  cents 
for  all  current  used  in  excess  of  thirty  hours’  daily  use  of  the 
active  connected  load  per  month. 

The  active  connected  load  is  to  be  considered  as  50  per  cent 
of  the  full  connected  load  for  residences  and  100  per  cent  for 
all  others. 
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Maryland  Commission  News. 


I'he  Chesapeake  &  Potomac  Telei)hone  Company  lias  been 
requested  by  the  Public  Service  Commission  to  send  to  that 
body  two  detailed  statements — one  of  the  property  owned  by 
the  corporation  in  Baltimore,  the  other  of  the  property  owned 
by  it  in  the.  State  of  Maryland.  The  request  is  the  beginning 
of  an  investigation  that  the  commission  will  make  with  a  view 
of  determining  whether  the  company  shall  or  shall  not  be  per¬ 
mitted  to  put  into  force  its  new  schedule  of  rates,  which  abol¬ 
ishes  unlimited  service.  The  commission  asks  that  in  each  case 
the  book  values  of  the  several  items,  together  with  the  actual 
values  of  the  said  items  as  estimated  by  the  company,  be  set 
down  in  parallel  columns.  The  segregation  report  called  for 
ajiplies,  of  course,  only  to  the  property  within  Baltimore  and 
within  Maryland  and  is  as  follows:  i.  All  land  and  buildings 
owned  by  the  company.  2.  The  exchanges  and  equipment. 
3.  Subscribers’  equipment  (including  service  wires).  4.  Under¬ 
ground  conduits.  5.  Lines  and  distributing  poles.  6.  Under¬ 
ground  cables  (including  terminals).  7.  Block  distribution 
system.  8.  Aerial  cables  (including  terminals).  9.  Aerial  wires; 
(a)  copper,  (b)  iron.  10.  Stores  on  band.  11.  Teams.  12. 
Tools.  13.  .Miscellaneous.  14.  Purniture  and  fixtures.  15.  Sup¬ 
plies  on  hand. 

The  commission  has  been  asked  for  advice  by  the  promoters 
of  the  Hagerstown  &  Clearspring  Railway  Company,  which  has 
been  incorporated  with  a  capitalization  of  $15,000,  divided  into 
300  fifty-dollar  shares,  in  order  to  build  an  electric  railway 
to  carry  passengers,  freight,  express  and  baggage  from  Hagers¬ 
town  to  Clearspring,  a  distance  of  twelve  miles.  It  is  proposed 
to  build  the  road  ultimately  to  Mercersburg.  The  incorporators 
are:  Major  L.  X.  Downs,  of  New  York;  Hugh  L.  Kirby,  of 
Harper’s  Ferry;  .\lexander  R.  Hagner,  Robert  H.  McCauley 
and  James  B.  Krvi)s,  of  Hagerstown,  who,  with  the  exception  of 
.Mr.  McCauley,  will  be  the  first  year's  directors,  with  the  addi¬ 
tion  of  Oscar  I).  Bower,  of  Hagerstown.  The  Public  Utilities 
Commission,  it  is  reported,  recommended  that  the  company’s 
present  charter  be  canceled  and  a  new  charter,  with  a  capitali¬ 
zation  of  $250,000,  be  procured.  The  promoters  expect  to  apply 
for  the  new  charter,  which  will  provide  for  the  issuing  of  5000 
shares  at  $50  each.  The  promoters  were  also  before  the  Good 
Roads  Commissioners  with  a  view  of  obtaining  the  right  to  use 
the  Hagerstown  and  Conococheague  turnpike  on  which  to  lay 
their  tracks.  It  is  understood  the  commission  will  grant  the 
use  of  one  side  of  the  turnpike  for  the  trolley.  The  Mayor  and 
Council  have  under  advisement  the  draft  of  a  franchise  which 
the  company  wishes  granted  and  which  will  give  it  permission 
to  lay  its  tracks  into  Hagerstown  over  West  Franklin 
Street. 


Canadian  Hydroelectric  Commission  News. 


.Arrangements  have  been  completed  whereby  the  Hydroelec¬ 
tric  Commission  will  supi)ly  the  towns  of  Midland  and  Pene- 
tanguishene  with  1500  hp  through  the  medium  of  the  Simcoe 
Power  Company,  whose  plant  is  located  at  the  Big  Chute  near 
the  Georgian  Bay.  The  Simcoe  Company  now  has  a  line  run¬ 
ning  into  Midland,  and  is  willing  to  extend  to  Penetanguishene 
on  terms  and  conditions  similar  to  those  under  which  energy  is 
supplied  to  the  commission  at  the  present  time  by  the  Ontario 
Power  Company. 

The  price  has  not  yet  been  settled,  but  under  the  existing 
system  of  granting  leases  to  power  companies  the  Hydroelectric 
Commission  has  the  right  to  fix  the  prices  at  which  energy  shall 
be  sold  and  it  is  understood  that  the  rates  in  the  present  case 
will  not  be  very  reasonable. 

The  Village  Council  of  Weston  (Ont.)  is  endeavoring  to 
prevent  the  Toronto  Suburban  Railway  Company  from  selling 
energy  for  lighting  and  other  purposes  in  the  village.  The 
(.'tiuncil  has  contracted  with  the  Hydroelectric  Commission  for 


a  supply  of  energy  and  expects  to  srp;  ly  energy  to  consumers 
in  a  short  time.  It  is  claimed  by  llie  Council  that  the  company 
has  no  right  whatever  as  a  distributor  of  energy  in  the  village, 
wliile.  on  the  other  hand,  the  company  affirms  that  it  has  an 
exclusive  franchise  and  proposes  to  exercise  it.  The  village 
solicitors  have  been  instructed  to  take  out  an  injunction  against 
the  company. 

riiirty-five  representatives  of  municipalities  from  Xapanee 
to  Morrishurg  interested  in  securing  energy  from  the  Hydro¬ 
electric  Commission  met  at  Brockville,  Ont.,  on  Dec.  14.  The 
meeting  was  called  at  the  suggestion  of  the  commission  to  get 
the  municipalities  united  so  that  cheaper  quotations  may  be 
made  than  have  been  heretofore  furnished  the  towns  east  of 
Belleville. 

.\  resolution  was  passed  that  the  representatives  of  the  dif¬ 
ferent  municipalities  present  should  agree  to  form  a  union  for 
the  purpose  of  asking  the  Hydroelectric  Commission  to  give 
figures  for  a  supply  of  electrical  energy  to  the  municipalities 
and  others  who  may  come  in.  .\  resolution  was  also  passed 
asking  the  commission  for  prices  for  the  following  places,  two 
rates  to  be  given  in  case  50  per  cent  more  is  reciuired  than 
asked;  Xapanee.  200  hp;  Kingston.  1200  hp;  Lansdowne.  too 
hp;  Lynn,  150  h]);  Brockville,  loco  hp;  I’rescott,  500  hp ;  Cartli- 
nal,  too  hp ;  Morrishurg.  2orx)  hj) ;  .Athens,  75  hj) ;  a  total  of 

5325  hp. 


AMERICAN  ELECTRICAL  ENGINEERS— XXIV. 


Dr.  E.  P.  Hyde. 

Edward  Pechin  Hyde 'was  born  in  Baltimore  County.  Md., 
Jan.  3,  1879.  On  his  father’s  side  he  is  of  English  and  h'rench 
Huguenot  descent;  his  maternal  grandfather,  William  Clemm, 


Dp.  E.  P.  Hyde. 


was  cousin  to  Edgar  Allan  Poe  and  half-brother  to  Virginia 
Clemm,  the  poet’s  wife.  After  passing  through  the  Baltimore 
public  primary  and  grammar  schools  and  high  school  he  en¬ 
tered  Johns  Hopkins  University,  from  which  he  was  graduated 
in  1900  with  first  honors.  The  same  year  he  entered  upon 
graduate  work  in  physics  at  Johns  Hopkins  and  in  1901  became 
Fellow  in  Physics.  In  1902  he  was  appointed  laboratory  as¬ 
sistant  in  the  Bureau  of  Standards.  Washington,  continuing  as 


1466 


ELECTRICAL  WORLD. 


VoL.  LVI,  No.  25. 


Fellow  by  Courtesy  in  Johns  Hopkins  University  until  Febru¬ 
ary,  1906,  when  the  degree  of  Ph.D.  was  conferred. 

In  the  Bureau  of  Standards  Dr.  Hyde  became  assistant  phys¬ 
icist  in  1905  and  associate  physicist  in  1907.  He  organized  and 
had  charge  of  a  section  of  photometry  from  1903  to  1908,  and 
while  at  the  bureau  was  chairman  of  the  committee  on  standard 
specifications  for  the  purchases  of  carbon-filament  incandescent 
lamps,  which  drew  up  specifications  primarily  for  use  by  the 
government,  but  which  later  were  adopted  extensively  through¬ 
out  the  country.  In  1906  he  visited  the  national  laboratories  of 
England,  Germany  and  France  for  the  purpose  of  intercompari- 
son  of  the  photometric  units  of  the  various  countries.  Prin¬ 
cipally  as  a  result  of  this  visit  a  movement  was  started  looking 
to  the  establishment  of  a  common  national  unit  for  use  in  the 
photometry  of  both  gas  and  electric  lamps  and  for  a  common 
international  unit  between  England,  France  and  the  United 
States.  This  campaign  was  carried  forward  principally  by 
the  Bureau  of  Standards  and  by  the  sub-committee  on  nomen¬ 
clature  and  standards  of  the  Illuminating  Engineering  Society, 
of  which  sub-committee  Dr.  Hyde  was  secretary.  In  September, 
1908,  Dr.  Hyde  accepted  an  invitation  to  organize  and,  become 
director  of  a  new  scientific  laboratory  for  the  National  Electric 
Lamp  Association,  which  position  he  now  holds.  The  object 
of  this  laboratory  is  to  promote  the  development  of  those 
branches  of  science  on  which  lighting  depends. 

The  results  of  many  of  Dr.  Hyde's  scientific  and  technical 
investigations  are  contained  in  the  Bulletin  of  the  Bureau  of 
Standards,  Transactions  of  the  Illuminating  Engineering  So¬ 
ciety,  Proceedings  of  the  American  Physical  Society  {Physical 
Review),  Journal  of  Franklin  Institute  and  in  the  technical 
press  of  this  country  and  England.  Among  the  subjects  of  his 
various  contributions  are  the  following: 

On  the  Theory  of  the  Matthews  and  the  Russell-Leonard 
Photometers  for  the  Measurement  of  Mean  Spherical  and  Mean 
Hemispherical  Intensities. — The  Use  of  White  Walls  in  a 
Photometric  Laboratory. — Talbot’s  Law  as  Applied  to  the 
Rotating  Sectored  Disk. — An  Efficiency  Meter  for  Electric  In¬ 
candescent  Lamps  (in  collaboration  with  H.  B.  Brooks). — 
On  the  Determination  of  the  Mean  Horizontal  Intensity  of 
Incandescent  Lamps  by  the  Rotating  Lamp  Method  (in  col¬ 
laboration  with  F.  E.  Cady). — A  Comparison  of  the  Unit  of 
Luminous  Intensity  of  the  United  States  with  Those  of  Ger¬ 
many,  England  and  France. — Geometrical  Theory  of  Radiating 
Surfaces  with  Discussion  of  Light  Tubes. — An  Explanation  of 
the  Short  Life  of  Frosted  Lamps. — A  Comparative  Study  of 
Plain  and  Frosted  Lamps  (in  collaboration  with  F.  E.  Cady). 
— Primary,  Secondary  and  Working  Standards  of  Light. — Pho¬ 
tometry  at  the  Bureau  of  Standards. — Selective  Emission  of 
Incandescent  Lamps  as  Determined  by  New  Photometric  Meth¬ 
ods  (in  collaboration  with  F.  E.  Cady  and  G.  W.  Middle- 
kauflF). — The  Physical  Laboratory  of  the  National  Electric 
Lamp  Association. — The  Relation  between  Natural  Science  and 
the  Development  of  Lighting. — Moore  Tube  Tests  (in  col¬ 
laboration  with  J.  E.  Woodwell). — New  Photometric  Methods 
of  Studying  the  Radiating  Properties  of  Various  Substances. — 
The  Physical  Production  of  Light. — Radiation  from  Metals. 

Dr.  Hyde  is  a  member  of  the  American  Physical  Society  and 
of  the  American  Electrochemical  Society;  Fellow  of  the  Ameri¬ 
can  Association  for  the  Advancement  of  Science;  member  of 
the  National  Electric  Light  Association;  associate  member  of 
the  American  Institute  of  Electrical  Engineers  and  member  of 
its  educational  committee;  corresponding  member  of  the  Lon¬ 
don  Illuminating  Engineering  Society;  associate  member  of  the 
American  Gas  Institute;  member  and  president  of  the  Illumi¬ 
nating  Engineering  Society  and  member  of  its  international 
committee  on  nomenclature  and  standards.  During  his  present 
term  of  office  as  president  of  the  Illuminating  Engineering 
Society  Dr.  Hyde  inaugurated  the  movement  for  the  course  of 
lectures  on  illuminating  engineering  given  at  the  Johns  Hop¬ 
kins  University  in  October  of  this  year;  he  served  as  chairman 
of  the  lecture  committee  of  the  society,  and  delivered  two 
lectures  on  “The  Physical  Characteristics  of  Luminous 
Sources.” 


CURRENT  NEWS  AND  NOTES. 

Electric  Locomotives  for  Panama  Canal. — According  to 
reports  from  Washington  electric  locomotives  will  be  used 
for  towing  ships  through  the  Panama  Canal  locks.  The  loco¬ 
motives  will  be  gear-connected  to  the  track  by  a  middle  rail 
cut  into  the  form  of  a  rack  in  order  to  obtain  tjie  requisite 
tractive  effort.  The  work  of  installation  will  be  done  by  the 
Canal  Commission.  The  equipment  will  require  831,744  lb.  of 
copper  and  721.250  lb.  of  steel  conductor  rails. 

Indiana  Municipal  Plant  Criticised. — The  Indiana  State 
Board  of  Accounts  has,  after  an  examination,  severely  criticised 
the  municipal  plant  at  Knightstown.  The  examiners  reported 
that  many  persons  were  getting  light  and  water  service  free  of 
charge ;  that  others  were  not  paying  at  the  established  rate,  and 
that  the  superintendents  had  failed  to  collect  the  total  amount 
due  annually  for  the  service  by  approximately  $5,000,  thereby 
causing  a  deficit  in  the  repair  and  maintenance  fund  and  leaving 
the  city  without  a  sinking  fund  upon  which  to  draw  for  re¬ 
building  a  worn-out  plant. 

Proposed  German  Law  Affecting  Foreign  Patents. — The 

German  government  has  introduced  a  law  into  the  Reichstag 
which  gives  pow'er  to  rescind  a  patent  after  three  years  in  the 
event  that  the  article  is  manufactured  chiefly  outside  Germany 
or  the  colonies.  The  government  memorandum  declares  that 
the  measure  is  necessary  in  order  to  protect  German  industry, 
which  is  threatened  by  the  patent  laws  of  other  countries.  A 
provision  of  the  proposed  law  makes  it  possible  for  the  authori¬ 
ties  to  compel  a  patentee  to  license  another  person  to  develop 
his  patent  should  the  holder  not  make  use  of  it  himself. 

Electric  Railway  Profit-Sharing  Plan  Abandoned. — The 
Columbia  Electric  Railway  Company,  of  Vancouver,  B.  C.,  has 
just  made  the  last  annual  payment  on  its  employees’  profit- 
sharing  plan  put  into  effect  in  1903.  At  a  meeting  this  year 
with  the  company  the  employees  requested  a  raise  in  w’ages  in 
consideration  of  which  the  annual  bonuses  would  no  longer  be 
paid.  The  bonus  this  year  was  $57.31  to  each  of  more  than 
1006  employees  who  have  been  in  the  service  of  the  company 
for  six  months  or  more.  The  first  bonus  was  paid  in  I903i  the 
amount  being  $25;  in  the  following  years  to  date  the  bonus  has 
been,  respectively,  $35,  $40,  $45,  $63,  $66.78,  $58.10  and  $57-3i 
(1910). 

Southern  Anti-Trust  Telephone  Cases. — So-called  anti¬ 
trust  cases  against  the  Cumberland  Telephone  &  Telegraph 
Company  are  now  before  the  Mississippi  Supreme  Court  at 
Jackson.  The  charge  is  that  the  telephone  company  is  seeking 
to  cancel  its  contracts  with  Independent  telephone  companies 
relating  to  physical  connections  and  long-distance  service.  It  is 
alleged  in  the  complaint  that  the  form  of  contract  providing 
long-distance  connections  to  outside  companies  over  the  Cum¬ 
berland  lines  and  prohibiting  similar  contracts  with  other  com¬ 
panies  amounts  to  a  combination  in  restraint  of  trade  and  hence 
is  m  violation  of  the  Mississippi  anti-trust  law.  Penalties  of 
several  million  dollars  are  involved. 

Annual  Fire  Loss. — In  a  paper  presented  before  the  Na¬ 
tional  Association  of  Cement  Users  in  New  York  on  Dec.  13, 
Mr.  W.  H.  Merrill,  president  of  the  National  Fire  Protection 
-Association,  stated  that  the  average  annual  loss  by  fire  in  the 
United  States  in  the  past  ten  years  has  been  more  than  $200,- 
000.000,  and  during  the  past  five  years  it  has  averaged  more 
than  $250,000,000.  -\n  average  loss  for  the  last  five  years  of 

$250,000,000  means  a  loss  of  about  $30,000  for  each  hour.  The 
annual  number  of  fires  in  -\merican  cities  averages  forty  for 
each  10,000  of  population,  as  compared  to  eight  to  each  10,000 
population  in  European  cities.  The  annual  per  capita  loss  in 
.\ustria.  Denmark,  France,  Germany,  Italy  and  Switzerland 
varies  from  12  cents  in  Italy  to  49  cents  in  Germany,  with  an 
average  of  33  cents ;  in  the  I’nited  States  the  average  is  $2.47. 
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Bavarian  Central  Stations. — The  preliminary  results  of 
the  government  inquiry  relative  to  the  number  and  condition 
of  electrical  generating  stations  in  Bavaria  show  that  1620  are 
owned  by  private  individuals,  374  belong  to  limited  liability 
companies,  while  about  500  are  controlled  by  the  government, 
by  municipalities  and  by  co-operative  societies.  The  output  of 
ail  these  stations,  including  also  the  installations  used  only  for 
private  purposes,  amounts  to  275,472  kw.  About  47  per  cent  of 
the  plants  are  driven  by  steam,  30  per  cent  are  worked  by  water¬ 
power  and  steam  and  8  per  cent  are  operated  by  water-power 
only. 


Russian  Storage-Battery  Car, — According  to  United  States 
Consul-General  John  H.  Snodgrass  the  Moscow-Windau- 
Rybinsk  Railway  has  recently  acquired  a  storage-battery  car 
of  Russian  make  for  experimental  and  demonstrative  pur¬ 
poses.  The  car  cost  75,000  rubles  ($38,625)  and  is  to  develop 
a  speed  of  from  thirty-five  to  sixty-seven  miles  per  hour.  It 
is  divided  into  first  and  second  class  compartments  of  twenty- 
three  berths  and  thirty-eight  berths  respectively.  This  car  is 
to  run  on  the  line  between  St.  Petersburg  and  Tsarskoye-Selo, 
and  should  it  give  satisfactory  service  more  cars  will  be  in¬ 
stalled  by  the  railway  company. 


Meeting  of  Boston  Edison  N.  E.  L.  A.  Section. — A  special 
meeting  of  the  Boston  Edison  Section  of  the  National  Electric 
Light  Association  was  held  at  the  Edison  Building,  Boston,  on 
Dec.  15  with  President  R.  E.  Curtis  in  the  chair.  The  evening 
was  devoted  to  a  discussion  of  the  paper  of  Mr.  E.  G.  Reed  on 
“Some  Interesting  Points  About  Modern  Transformers”  and 
that  of  the  committee  on  a  “Uniform  System  of  Accounting,” 
read  before  the  St.  Louis  convention  of  1910.  The  first  paper 
was  abstracted  by  Mr.  H.  W.  Stevens  and  discussed  by  Messrs. 
T.  E.  Penard,  S.  R.  Keyes,  L.  L.  Elden  and  James  Vahey.  The 
accounting  report  was  abstracted  by  Mr.  C.  H.  Crockett  and  dis¬ 
cussed  by  Messrs.  F.  E.  Stevens,  J.  C.  Redmond  and  W.  F. 
Stevens.  About  forty  members  were  in  attendance. 


German  Railless  Trolley  System. — During  the  past  two 
months  two  railless  overhead  trolley  systems  of  street  cars 
have  been  built  in  Bremen,  Germany,  for  connecting  the  out¬ 
lying  districts  with  the  street-car  lines  of  the  city.  The  two 
overhead  wires  are  20  cm  (50  in.)  apart,  one  above  the  other. 
The  current  collector  consists  of  two  contact  rollers,  which 
slide  on  the  upper  wire,  and  two  bent  sliding  hoops,  which  are 
pressed  from  underneath  against  the  lower  wire.  In  order  to 
protect  the  wires  against  any  jerking  which  might  be  caused  by 
the  swaying  of  the  car  the  cable  loop  is  a  knee  pipe  the  sides 
of  which  are  pressed  together  by  means  of  a  spring.  The  loop 
gives  a  leeway  of  2  m  (6.5  ft.),  while  for  a  larger  leeway  the 
wires  uncoil  from  a  drum  inside  the  car  and  the  drum  auto¬ 
matically  winds  them  up  again  at  the  least  slackening. 


Independent  Telephone  Connections  for  Chicago. — Mr. 
-Adam  S.  Clow  has  issued  a  circular  in  which  he  says  that  the 
lines  of  the  Interstate  Independent  Telephone  &  Telegraph 
Company  reach  the  limits  of  the  City  of  Chicago  at  Forty-sixth 
•Avenue  and  West  Twenty-second  Street.  He  says  that  a  con¬ 
nection  at  that  point  with  the  automatic  telephone  system  of  the 
Illinois  Tunnel  Company  could  be  arranged  easily  and  that  this 
connection  would  be  of  great  importance  to  the  commercial  in¬ 
terests  of  Chicago,  enabling  them  to  reach  the  Independent 
telephone  users  in  the  Central  West.  Both  the  Illinois  Tunnel 
Company  and  the  Interstate  company  are  in  the  hands  of  re¬ 
ceivers.  Mr.  Clow  says  that  he  was  a  director  of  the  latter 
company  for  many  years,  and  that  shortly  before  the  appoint¬ 
ment  of  the  receivers  he  was  elected  secretary.  He  says  that 
the  Interstate  company  has  over  10,000  bona-fide  subscribers  in 
Kane,  DuPage  and  Will  Counties  in  northern  Illinois.  He 


appeals  to  commercial  organizations  and  telephone  users  gen¬ 
erally  to  e.xert  their  influence  with  the  receivers  of  these  two 
companies  to  the  end  that  the  desired  connection  may  be  made. 


Production  of  Artificial  Graphite. — According  to  a  re¬ 
cent  announcement  of  the  United  States  Geological  Survey  the 
production  of  graphite  artificially  by  electricity  at  Niagara  Falls 
in  1908  was  7,385,511  lb.,  valued  at  $502,667,  the  average  price 
being  6.8  cents  per  pound,  as  compared  with  6,590,000  lb.,  valued 
at  $481,239,  the  average  price  being  7.3  cents  per  pound,  in  1907; 
with  5,074,757  lb.,  valued  at  $337,204,  the  average  price  being 
6.6  cents  per  pound,  in  1906;  with  4,591,550  lb.,  valued  at  $313,- 
980,  the  average  price  being  6.8  cents  per  pound,  in  1905 ;  and 
with  3,248,000  lb.,  valued  at  $217,790,  the  average  price  being  6.7 
cents  per  pound,  in  1904.  In  1905  the  total  production  for  the 
world  was  118,938  tons,  valued  at  $3,165,439;  in  1906  the  pro¬ 
duction  was  128,793  tons,  valued  at  $4,315,965,  while  in  1907  the 
production  was  143,930  tons,  valued  at  $3,797,142.  Ceylon  pro¬ 
duced  36,406  tons  in  1907,  valued  at  $2,889,596. 


Lewis  Institute  Registration. — Lewis  Institute,  of  Chicago, 
has  for  the  present  quarter  the  largest  registration  in  the  his¬ 
tory  of  the  institute,  the  total  being  2700,  counting  both  day  and 
evening  students.  In  the  evening  classes  there  are  1100  men 
registered,  of  whom  285  are  taking  the  course  in  engineering 
principles  and  160  in  electrical  engineering.  There  are  550  men 
and  boys  in  attendance  in  the  day  school,  most  of  whom  are 
taking  engineering  or  studying  in  preparation  for  engineering. 
There  are  twenty-one  candidates  for  the  degree  in  mechanical 
engineering.  On  Dec.  16  the  first  class  to  complete  the  two- 
year  co-operative  course  for  machine-shop  apprentices  will  leave 
the  institute.  There  are  twenty  of  these  boys  who  plan  to  enter 
the  evening  classes  in  January  in  order  to  continue  their  studies. 
The  boys  passed  their  time  alternately  between  the  institute  and 
the  machine  shops,  changing  about  every  week. 


Publication  of  Edison  Life  Resumed. — The  Edison  Elec¬ 
tric  Illuminating  Company  of  Boston  has  resumed  the  publica¬ 
tion  of  Edison  Life,  a  small  magazine  devoted  to  the  business 
and  social  interests  of  the  organization.  It  is  planned  to  pub¬ 
lish  the  paper  quarterly  hereafter  instead  of  monthly,  as  previ¬ 
ously.  The  first  issue  contains  a  large '  amount  of  company 
news,  including  a  readable  article  on  the  new  portable  house 
of  Edison  light  recently  opened  by  the  company  in  Winchester, 
which  was  constructed  in  sections  and  opened  on  Dec.  12,  com¬ 
pletely  equipped  electrically  from  the  doorbell  to  a  domestic 
motor-driven  refrigerating  plant  in  the  basement  beneath  the 
pantry.  The  paper  will  be  printed  under  the  direction  of 
Messrs.  R.  S.  Hale,  C.  H.  Crockett  and  C.  H.  Hodskinson, 
committee  on  publication,  and  will  probably  be  restricted  to  the 
Edison  organization.  Mr.  L.  D.  Gibbs,  superintendent  of  adver¬ 
tising,  is  editor. 


Municipal  Lighting  Troubles  at  Wakefield,  Mass. — ( )n 
account  of  the  limited  capacity  of  the  local  municipal  electric 
lighting  plant  at  Wakefield,  Mass.,,  many  complaints  of  the 
service  have  been  aired  by  the  public  during  the  past  month. 
Interruptions  have  occurred  at  annoying  intervals  and  the 
progress  of  Christmas  shopping  has  been  seriously  impeded.  A 
recent  interruption  left  the  center  of  the  town  in  darkness  for 
forty-five  minutes  at  the  height  of  the  shopping  period,  and  sev¬ 
eral  large  factories  were  obliged  to  shut  down.  The  lighting 
commissioners  state  that  it  will  shortly  be  necessary  for  the 
town  to  expend  anywhere  from  $25,000  to  $75,000  for  new 
machinery.  Efforts  are  being  made  to  tide  over  the  Christmas 
demand,  but  there  is  a  feeling  in  the  town  that  a  serious  mis¬ 
take  was  made  two  years  ago  when  the  citizens  voted  to  retain 
the  municipal  electric  plant  instead  of  purchasing  electricity 
from  a  long-established  and  well-managed  central-station  com¬ 
pany  in  an  adjacent  municipality. 
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A  Correction. —  In  the  Electrical  World  of  Dec.  15,  page 
1421,  the  statement  was  made  that  the  electric  motor  equip¬ 
ment  of  the  Nyanha  Mills,  Woonsocket,  R.  1.,  was  suppliecjl 
hy  the  Westinghouse  Electric  &  Manufacturing  Company.  This 
was  incorrect,  the  manufacturer  of  the  motors  being  the  Gen¬ 
eral  Electric  Company. 


The  Electric  Furnaces  in  Norway. — .\t  Tinnfoss,  Norway, 
a  small  electric  furnace  for  melting  iron  ore  was  installed  about 
eight  months  ago.  The  results  obtained  have  been  so  satisfac¬ 
tory  that  the  company  has  recently  decided  to  increase  the  plant 
to  a  capacity  of  10,000  hp.  or  possibly  15,000  hp,  which  is  now 
available  at  the  Tinnfoss  waterfalls. 


Marine  Producer  Gas  Installation. — In  a  paper  presented 
at  the  recent  annual  meeting  of  the  Society  of  Naval  Archi¬ 
tects  and  Marine  Engineers  Mr.  Charles  B.  Page  described  two 
successful  gas-producer  gas-engine  plants  for  marine  propul¬ 
sion,  one  of  50  hp  and  the  other  of  75  hp.  Owing  to  ship- 
l>oard  conditions  no  water-vaporizer  was  used  with  either  plant 
and  the  entire  arrangement  had  to  be  such  that  there  was  abso¬ 
lutely  no  escape  of  gas  into  the  machinery  compartment.  Not¬ 
withstanding  the  special  nature  of  the  equipment,  an  economy 
trial  showed  a  consumption  of  only  1.13  lb.  of  coal  per  indicated 
horse-power.  The  producer  will  begin  to  furnish  gas  thirty 
minutes  after  starting  a  new  fire,  and  the  fire  can  be  kept  for 
months  at  a  time  and  the  engine  started  on  ten  or  fifteen  min¬ 
utes’  notice. 


Steam  Turbine  vs.  Reciprocating  Engines. — In  a  paper 
presented  at  the  annual  meeting  of  the  Society  of  Naval  Archi¬ 
tects  and  Marine  Engineers  Mr.  Clinton  H.  Crane  gave  the 
comparative  results  in  steam  and  coal  consumption  with  tur¬ 
bines,  reciprocating  engines  and  a  combination  of  the  two. 
.•\.  triple-screw,  1300-ton  steam  yacht  had  been  fitted  with  steam 
turbines  which,  on  trial,  failed  to  fill  the  guarantee  of  the 
makers  as  to  economy,  and  it  was  decided  to  substitute  a  triple¬ 
expansion  engine  for  the  middle-screw  turbine,  the  engine  to 
exhaust  into  the  remaining  turbines.  With  the  three  turbines 
34  tons  of  coal  were  required  to  produce  thirteen  knots  over 
the  trial  course.  With  the  triple-expansion  engine  alone  this 
consumption  was  reduced  to  25  tons  and  to  22.7  tons  with  the 
combination  of  engine  and  two  exhaust  turbines. 


Meeting  of  New  England  Section  I.  E.  S. — The  regular 
monthly  meeting  of  the  New  England  section  of  the  Illuminat¬ 
ing  Engineering  Society  was  held  at  the  Edison  Building,  Bos¬ 
ton,  on  Dec.  12,  with  Mr.  C.  O.  Baker  in  the  chair.  .\n  illus¬ 
trated  talk  on  the  “Evolution  of  the  .\rc  Lamp”  was  given  by 
Mr.  C.  .-\.  B.  llalvorsen,  of  the  General  Electric  Company, 
West  Lynn,  Mass.  The  talk  was  accompanied  by  the  exhibition 
of  a  large  number  of  lantern  slides,  showing  in  photographic 
.and  diagram  form  the  progress  of  arc  lighting  from  the  experi¬ 
ments  of  Sir  Humphry  Davy  in  1810  to  the  latest  develop¬ 
ments  in  magnetite,  flaming  and  intensified  lamps.  By  means 
of  a  number  of  shielding  tanks,  reflectors  and  mirrors  the 
speaker  threw  the  images  of  various  types  of  arcs  in  actual 
operation  on  the  screen  and  the  features  of  the  luminous  stream 
between  electrodes,  the  shape  of  craters,  luminosity  and  other 
characteristics  of  various  electrodes  were  shown  in  magnified 
form  with  full  details  of  coloring. 


Wisconsin  Electrical  Association. —  The  annual  conven¬ 
tion  of  the  Wisconsin  Electrical  Association  will  be  held  in 
the  Hotel  Pfister.  in  Milwaukee,  on  Jan.  18  and  19.  President 
Clement  C.  Smith  announces  the  following  subjects  for  dis¬ 
cussion:  “Publicity  Campaigns,”  with  paper  by  Mr.  Ernest 
('ionzenb.ich,  of  Sheboygan:  “Some  Principles  Established  by 


the  Wisconsin  Railroad  Commission,”  with  address  by  Mr. 
Edwin  S.  Mack,  counsel  for  some  of  the  member  companies  of 
the  association;  “Electric  Meter  Testing,”  with  a  paper  by  Mr. 
.V  J.  Goedjen,  of  the  Milwaukee  Electric  Railway  &  Light  Com¬ 
pany;  “Ornamental  Street  Lighting”  (author  of  paper  or  leader 
of  discussion  not  yet  assigned)  ;  “Insurance,”  with  discussion 
on  rates  and  risks;  “Electric  Railway  Repair  Shop  Practice,” 
w'ith  paper  by  Mr.  W.  J.  Kelsh,  of  the  Eastern  Wisconsin  Rail¬ 
way  &  Light  Company;  “Transformers  and  Their  Proper  .Vr- 
rangement,”  and  “Storeroom  and  Store  Records.”  The  last  two 
subjects  have  not  been  assigned,  and  Mr.  Smith  asks  the  opinion 
of  members  in  relation  to  them,  and,  indeed,  in  relation  to  the 
entire  program. 


Chicago  Commonwealth  Edison  N.  E.  L.  A.  Branch. — 

1  he  large  and  active  Commonwealth  Edison  Branch  of  the 
National  Electric  Light  Association  in  Chicago  has  a  com¬ 
mittee  on  papers  which  has  prepared  a  general  plan  for  the  sea¬ 
son’s  meetings  that  is  worthy  of  attention.  The  committee  em¬ 
phasizes  the  importance  of  papers  bearing  directly  on  some 
phase  of  the  work  of  the  Common w'ealth  Edison  Company 
rather  than  papers  dealing  with  the  general  development  of  the 
art.  A  comprehensive  plan  is  in  contemplation  with  papers  to 
be  presented  at  different  meetings  and  devoted  to  illustrated 
descriptions  of  the  company’s  different  departments  followed 
through,  if  practicable,  in  a  regular  sequence.  Thus,  the  first 
meeting  in  December  was  a  fuel  meeting.  There  was  an  inter¬ 
esting  description  of  the  mining,  transportation  and  handling 
of  the  coal  used  by  the  company.  This  is  to  be  followed,  if  the 
plan  is  carried  out,  by  similar  descriptions  of  generating  sta¬ 
tions,  the  transmission  of  energy,  substations,  conversion  and 
distribution,  and  the  selling,  billing  and  statistical  branches,  etc. 
There  may  also  be  extra  meetings,  such  as  that  of  Dec.  20,  when 
Mr.  D.  W.  Roper  read  a  paper  on  “Testing  and  Repairing  the 
Underground  Transmission  Lines.”  At  the  completion  of  the 
series  everyone  who  has  attended  the  meetings  should  have  a 
good  understanding  of  the  operation  of  the  company’s  business 
as  a  whole.  Mr.  R.  F.  Schuchardt,  electrical  engineer  of  the 
Commonwealth  Edison  Company,  is  the  chairman  of  the  com¬ 
mittee  on  papers 


Special  Technical  Libraries. — At  the  recent  convention  of 
the  Illinois  Library  Association  Miss  Louise  B.  Krause,  libra¬ 
rian  for  H.  M.  Byllesby  &  Company,  Chicago,  read  a  paper  on 
special  libraries — that  is,  special  private  libraries  established  by 
large  commercial,  industrial  or  financial  concerns  for  the  bene¬ 
fit  of  their  employees  and  in  charge  of  a  professional  librarian. 
Such  libraries  are  those  of  Stone  &  Webster,  the  Arthur  D. 
Little  Company  and  Fiske  &  Robinson  in  the  East,  and  those  of 
the  Commonwealth  Edison  Company  and  H.  M.  Byllesby  & 
Company  in  Chicago  and  the  Studebaker  Brothers  Manufac¬ 
turing  Company,  of  South  Bend,  Ind.  These  special  libraries 
are  divided  by  Miss  Krause  into  two  classes — first,  w'hat  may  be 
termed  welfare  libraries,  maintained  by  firms  for  the  better¬ 
ment  of  their  employees,  supplying  literature  for  general  cul¬ 
ture  and  recreation,  and,  second,  strictly  technical  libraries 
The  library  of  H.  M.  Byllesby  &  Company  belongs  to  the  latter 
class,  while  that  of  the  Commonwealth  company,  of  which  Miss 
B.  Fraser  is  librarian,  may  be  classified  under  both  headings 
In  the  technical  special  library  the  librarian  has  numerous  other 
duties  besides  being  in  charge  of  the  books.  Photographs  of 
plants  during  construction  and  when  completed  are  carefully 
preserved  and  filed ;  also  maps  and  manuscript  data  in  the 
form  of  letters,  reports  and  special  examinations  on  engineering 
and  operating  subjects  vital  to  the  company’s  business.  The 
librarian  is  often  asked  for  information  on  a  specific  subject 
and  it  is  his  duty  to  get  it  quickly  and  accurately.  The  infor 
mation  need  not  necessarily  be  obtained  from  the  special  pri 
vate  library,  but  the  librarian  is  expected  to  keep  in  touch  with 
all  the  other  library  facilities  of  the  city  so  that  any  informa 
tion  desired  may  be  obtained  from  some  source. 
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Fig.  1 — Cedar  Falls  Dam  and  Power  House  (Unfinished). 


supply  energy  to  a  large  connected  motor  load  at  Eau  Claire 
and  also  operate  the  electric  railway  systems  at  Eau  Claire  and 
Chippewa  Falls. 

The  Red  Cedar  River,  on  which  the  Chippewa  Valley  Elec¬ 
tric  Company  owns  two  other  water-power  sites  of  22-ft.  and 
40-ft.  heads  respectively,  besides  the  developed  powers  at 
Cedar  Falls  and  Menomonie,  provides  the  drainage  of  a  large 
watershed  area  of  interior  Wisconsin,  the  flow  from  which  is 
conserved  and  controlled  hy  a  system  of  thirteen  lakes,  whose 
gates  and  dams  are  all  owned  and  operated  by  the  Chippewa 
Valley  company.  This  system  of  lakes  providing  season  storage 
extends  about  eighty  miles  above  Cedar  Falls  and  has  an  avail¬ 
able  containing  capacity  of  about  6,000.000  cu.  ft.  of  water. 
The  Red  Cedar  River  itself  exhibits  an  unusually  uniform  flow 
throughout  the  year,  ranging  from  its  minimum  flow  of  1500 
cu.  ft.  per  second  up  to  floods  of  7500  cu.  ft.,  which  is  the  high¬ 
est  discharge  figure  recorded  during  recent  years.  The  50-ft. 
rein  forced-concrete  dam  erected  at  Cedar  Falls  backs  up  the 
water  for  a  number  of  miles  above,  creating  a  pond  having  an 
area  of  7  sq.  miles.  The  upper  level  elevation  is  871.3  ft.  at 
the  crest  of  the  dam,  without  dashboards,  and  the  tail-water 
elevation  is  823.3  ft-  above  sea  level. 

The  Cedar  Falls  dam  is  a  rein  forced-concrete  structure  of 
the  Ambursen  type,  in  which  the  structural  design  of  the  hol¬ 
low  cell  walls  provides  greater  strength  than  a  solid  dam  of 
the  same  dimensions  and  is  held  against  overturning  by  the 
weight  of  the  water  itself.  The  dam  is  502  ft.  long,  locking  into 
the  solid  sandstone  ledge  on  each  side  of  the  deep  channel 


the  characteristic  sections  of  the  concrete  decks  and  the  posi¬ 
tion  of  the  openings  and  passageways  through  the  buttresses, 
which  are  connected  by  bridges,  so  that  one  can  walk  from 
end  to  end  through  the  dam.  In  the  sluice-gate  sections  stair¬ 
ways  are  provided  for  access  to  the  hand-screw  gate-operating 
mechanisms.  The  crest  of  the  spillway  is  arranged  for  the 
erection  of  dashboards  for  raising  the  level  in  the  pond  2  ft. 
These  dashboards  will  be  of  the  self-leveling  type,  lowering 
automatically  when  the  flow  of  water  over  their  crests  exceeds 
I  ft.  in  height. 

I'he  power-house  is  a  molded  concrete  structure  138  ft.  x 
55  ft.  in  floor  plan  and  approximately  35  ft.  from  the  buttresses 
to  the  generator-room  roof.  The  four  2500-kw  water-wheel- 
driven  alternators  will  be  installed  in  the  21-ft.  bays  on  the 
right  and  left  (the  first  of  these  units  being  already  in  opera¬ 
tion),  while  the  two  turbine-driven  exciter  units  are  mounted  in 
the  middle  bay.  Opening  into  the  power  house  on  the  east  is 
the  transformer  and  high-tension  structure  containing  the  oil 
switches,  lightning  arresters,  etc.  The  arrangement  of  the 
power-house  apparatus  is  best  shown  by  the  plan  view.  Fig.  4. 
in  connection  with  the  sectional  elevation  at  the  main  turbine 
penstocks.  Fig.  6. 

The  incoming  water  from  the  forebay  passes  through  the 
trash  racks  and  into  the  rectangular  penstocks  down  to  the 
double-runner  .\llis-Chalmers  water  turbines  at  the  main  floor 
level  and  thence  out  through  the  molded  draft  tubes  discharg¬ 
ing  below  the  normal  water  level  of  the  tail-race.  These  main 
water-wheels  have  .S2.5-in  runners  an<l  are  capable  of  deliver- 
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LOW-HEAD  HYDROELECTRIC  DEVELOPMENT. 

The  New  10,000-kw  Power  Station  of  Chippewa  Rail¬ 
way,  Light  and  Power  Company  at  Cedar  Falls. 

The  Chippewa  Railway,  Light  &  Power  Company,  which 
furnishes  electric  service  in  Eau  Claire,  Chippewa  Falls 
and  Menomonie,  VVis.,  and  in  Red  Wing,  Minn.,  has  just 
completed  the  construction  of  a  io,ooo-kw  development  of  a  50-ft. 
head  in  the  Red  Cedar  River,  six  miles  north  of  Menomonie, 
the  first  2500-kw  unit  of  which  was  recently  put  into  operation. 
The  Xew  Cedar  Falls  plant  will  operate  in  parallel  with  the 
i200-kw  water-power  plant  of  the  company  at  Menpmonie,  with 
its  710-kw  water-power  plant  and  300-kw  steam-relay  station 
at  Eau  Claire,  twenty-five  miles  east,  and  with  its  looo-hp  water¬ 
power  station  at  Chippewa  Falls,  ten  miles  north  of  Eau 
Claire.  All  of  these  plants  are  connected  by  a  33.000-volt  trans¬ 
mission  system,  which  is  extended  forty  miles  southwest  of 
Menomonie  and  across  the  Mississippi  River  to  furnish  elec¬ 
tric  lighting  for  the  town  of  Red  Wing,  Minn.  Besides  its  light¬ 
ing  business  in  the  cities  mentioned  the  lines  of  the  company 


which  the  river  has  worn  for  itself  at  this  point.  It  is  hi.ili 
up  of  twenty-eight  bays,  each  approximately  18  ft.  wide. 

The  power-house  bulkhead  wall  with  its  five  machine  bays  is 
carried  on  the  easternmost  six  buttresses,  and  at  the  interval 
of  a  single  i)rotecting  bay  begins  the  252-ft.  spillway,  with  three 
end-pier  hays  closing  into  the  western  ledge.  The  spillway 
section  is  carried  on  nineteen  rein  forced-concrete  buttresses, 
each  3  ft.  in  thickness  at  the  base  and  tapering  to  14  in.  thick 
at  the  crest  slab.  The  base  of  the  dam  formed  hy  the  footings 
of  these  buttresses  averages  80  ft.  wide.  The  upstream  deck 
of  the  dam,  which  is  supported  at  a  45-deg.  angle  to  resist 
overturning  of  the  structure,  is  made  up  of  reinforced-concrete 
slabs  30  in.  thick  at  the  bottom  and  12  in.  thick  at  the  top,  so 
supported  as  to  allow  for  expansion  and  contraction  of  the 
decks  due  to  temperature '  changes.  The  spillway  surface  is 
constructed  with  a  reverse  curve  to  discharge  the  overflow 
water  without  impact  onto  the  tail-race  below.  The  four  spill-* 
way  bays  nearest  the  power  house  are  constructed  with  sluice 
gates  discharging  from  the  bottom  of  the  forebay  through 
7-ft.  X  14-ft.  openings  controlled  by  hand-operated  gates 
manipulated  from  within  the  dam  chambers.  Fig.  3  shows  a 
section  of  the  spillway  at  one  of  the  sluice-gate  hays  illustrating 
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to  a  depth  and  cross-section  designed  to  create  only  2-in,  rise 
when  discharging  the  entire  exhaust  of  all  four  units. 

The  main  generating  units  are  2300-volt,  60-cycle,  three- 
phase  General  Electric  alternators  driven  directly  from  the 
water-wheel  shafts.  The  first  of  these  machines  is  now  in 
service  and  the  others  will  be  installed  as  the  demand  for  the 
total  station  rating  grows.  Three  exciter  units  arc  provided. 


basement  and  up  to  the  2300-volt  buses  in  the  concrete  compart¬ 
ments  along  the  west  wall  of  the  transformer  room.  Here  they 
traverse  General  Electric  2300-volt  oil  switches  and  the  series 
transformers  and  are  led  between  ebony-board  barriers  to 
the  middle  posts  of  double-throw  hook  switches,  the  upper 
and  lower  clips  •  of  which  are  connected  respectively  to  the 
upper  and  lower  separate  2300-volt  buses,  each  of  which  ex- 


Flg.  4 — Plan  of  Power  House. 


Fig.  5 — Cross-Section  Through 
High-Tension  Gallery. 


Fig.  2 — Penstock  Rocks  and  Upstream  Face  of  Cedar  Falls  Dam.  Fig.  3 — Cross-Section  of  Hollow  Concrete  Dam  at  Sluice-Gate  Bay. 
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two  water-w'heel-driven  and  one  motor-generator  set.  The 
turbine  units  are  loo-kw,  125-volt  direct-current  generators, 
running  at  600  r.p.m.  All  of  the  water  turbines  are  controlled 
by  Allis-Chalmers  oil  governors. 

Adjoining  the  main  generator  floor  in  the  high-tension  addi¬ 
tion  to  the  power  house  are  the  closed  concrete  cells  for  the 
main  step-up  transformers  and  the  oil-switch  and  generator-bus 
cells  for  the  2300-volt  circuits.  The  controlling  switchboard 
is  mounted  on  a  gallery  betw'een  the  two  inner  main  penstocks 


lignum  vitae.  The  inclined  trash  racks  protecting  the  penstocks 
are  also  slightly  unusual  in  design  to  enable  either  half  panel 
to  be  pulled  up  and  cleaned  without  disturbing  the  other.  The 
racks  are  formed  in  two  panels,  each  ii  ft.  long  and  separately 
arranged  to  slide  in  the  channels  of  two  pairs  of  I-beams,  like 
sash  in  a  window  frame.  The  molded  curved  draft  tube  is  of 
rectangular  cross-section  and  discharges  below  the  tail-water 
level  without  forming  eddies.  The  tail-race  has  been  excavated 


and  overlooking  both  the  exciter  bay  and  the  generator  floor 
with  communicating  galleries  connecting  with  the  second  story 
of  the  high-tension  structure,  on  which  are  installed  the  high- 
tension  line  and  tie  switches.  Over  these  are  the  lightning 
arresters  and  spark-gaps  and  the  high-tension  entries  leading 
to  the  transmission  line. 

From  the  generators  1,500,000-circ.  mil  cables  insulated  for 
6600  volts  are  led  from  junction  boxes  in  the  floor,  through  the 


ing  3600  brake-hp  at  48  ft.  of  hydraulic  head.  The  outer  ends 
of  the  turbine  shaft  are  carried  in  oil  bearings,  both  front  and 
rear  bearings  being  accessible  for  inspection.  As  is  shown  by 
the  elevation  section,  the  down-stream  bulkhead  of  the  dam 
structure  forms  one  wall  of  the  turbine  chambers,  the  rear 
bearings  of  the  runner  shafts  being  reached  by  a  passage  be¬ 
neath  the  dam  deck.  The  middle  submerged  bearing  is  of 
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tends  throughout  the  station.  These  duplicate  generator  buses 
are  built  up  of  two  3-in.  x  0.25-in.  copper  busbars,  the  lines 
being  separated  by  ebony-board  barriers.  For  making  the 
curved  bends  from  the  middle  switch  clips  to  the  series-trans¬ 
former  terminals  o.ys-in.  copper  tubing  has  been  employed. 

From  the  2300-volt  buses  similar  oil  switches  and  double- 
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throw  disconnecting  switches  connect  to  the  primaries  of  the 
2300/33,000-volt,  oil-insulated,  water-cooled  step-up  transform¬ 
ers,  of  which  two  banks  of  three  1666-kva  units  will  be  in¬ 
stalled.  These  are  inclosed  in  separate  concrete  compartments 
with  steel  doors,  and  with  the  cooling-water  connections  acces¬ 
sible  from  the  passageway  outside.  The  secondary  lines  from 
these  transformers  are  led  up  through  the  ceiling  to  the 
General  Electric  high-tension  line  switches,  designed,  like 
the  transformers,  for  6o,ooo-volt  operation,  the  pressure  to 
which  the  transmission  potential  will  later  be  raised.  A  simi¬ 
lar  solenoid-operated  oil  switch  with  high-tension  trip  is  em¬ 
ployed  for  tying  the  secondary  sides  of  the  transformer  banks 
together.  From  the  line  switches  the  outgoing  lines  are  led 
through  high-tension  entries  in  the  side  wall  and  up  past  the 
spark-gap  connections  to  the  electrolytic  lightning  arresters, 
to  the  transmission  wires,  the  first  circuit  of  which  is  completed 
on  a  wooden-pole  line  into  Memomonie.  This  line,  is  protected 
by  an  overhead  ground  wire. 

Duplicate  exciter  buses  are  provided  in  the  station,  only  the 
positive  side  of  the  circuits  being  brought  to  the  switchboard. 
Special  throw-over  switches  are  installed  for  transferring  the 
generator-field  circuits  from  one  exciter  bus  to  the  other  with¬ 
out  interruption.  The  negative  side  of  the  exciter  circuits  is 
carried  directly  to  the  several  machines,  switches  being  mounted 
on  the  frames  of  each  for  access  from  the  floor. 

Besides  the  four  generator  and  two  transformer  oil-switch 
barrier  cells  in  the  transformer  addition  an  extra  cell  is  pro¬ 
vided  at  the  south  end  of  the  row  for  the  station  and  the  town 
lighting  of  Cedar  Falls,  a  village  of  100  houses  near  the  dam. 
At  the  north  end  is  another  extra  cell  designed  to  contain  the 
remote-operated  automatic  starting  compensator  for  the  motor- 
generator  exciter  set.  The  switchboard  on  the  overhead  gallery 
contains,  beside  the  usual  complement  of  ammeters,  volt¬ 
meters,  etc.,  on  the  machine  panels,  a  power-factor  meter, 
synchroscope  and  Reed-type  frequency  meter,  together  with  the 
remote-control  contacts  for  operating  the  switching  apparatus. 
High-tension  ammeters  will  be  inserted  directly  in  the  out¬ 
going  lines  for  reading  the  transmitted  currents,  the  dials  of 
these  instruments  being  legible  from  the  switch  gallery. 

In  the  basement  of  the  power  house  beneath  the  transformer 
cells  an  oil-treating  system  capable  of  purifying  850  gal.  of  oil 
an  hour  will  be  installed.  A  hydraulic  ejector  operating  on  the 
50-ft.  head  available  between  the  head-race  and  tail-water  has 


also  been  utilized  for  the  purpose  of  producing  a  vacuum  line 
used  for  cleaning  machines  in  the  power  house.  The  genera¬ 
tor-room  is  served  by  a  hand-moved  crane  with  electric  hoist; 
while  running  oposite  the  transformer  bays  and  to  the  turn¬ 
tables  connecting  with  a  spur  track  across  the  engine-room 
floor  is  a  30-in.  narrow-gage  track  on  which  moves  a  flat  hand- 
car  having  its  deck  at  the  level  of  the  transformer  cells  so  that 
any  of  these  units  can  be,  transported  about  the  station. 

The  east  shore  of  the  forebay  is  connected  by  a  river  wall 
running  100  ft.  upstream  from  the  power  house,  and  the  spill- 
water  discharge  pool  is  protected  from  the  draft-tube  tail-race 
by  a  concrete  wall  projecting  downstream.  Fifteen  thousand 
cubic  yards  of  reinforced  concrete  was 
used  in  the  construction  of  the  dam  and 
power  house. 

The  system  of  the  Chippewa  Valley- 
Railway,  Light  &  Power  Company  is 
unusual  among  neighboring  Wisconsin 
water-power  plants  in  being  able  to  use 
hydroelectric  energy  with  a  minimum 
of  steam-relay  service,  the  small  steam 
plant  being  now  kept  for  standby  service 
only,  with  the  large  water-power  facili¬ 
ties  now  available  in  the  company’s  four 
generating  stations  besides  its  two  un¬ 
developed  sites. 

Mr.  O.  H.  Ingram  is  president  of  the 
Chippewa  Valley  Railway,  Light  & 
Power  Company;  Mr.  George  B. 
Wheeler  is  secretary  and  general  manager,  and  Mr.  A.  E. 
Peirce  is  chief  engineer,  having  designed  the  operating  features 
of  the  new  Cedar  Falls  .development. 


ELECTRICAL  PROPERTIES  OF  COMPOUND 
WIRES.— I.  * 

By  Frank  F.  Fowle. 

T  is  many  years  since  it  became  recognized  that  a  compound 
wire  would  have  a  variety  of  uses  in  the  electrical  in¬ 
dustry.  The  necessary  requirements  of  conductivity  and 
tensile  strength  are  not  fulfilled,  for  all  conditions  of  service, 
by  a  homogeneous  wire  of  any  known  material.  Copper  is 
the  standard  metal,  commercially,  for  high  conductivity;  but  in 
small  sizes  it  lacks  tensile  strength  to  withstand  the  stresses 
encountered  in  overhead  spans.  Iron  and  steel,  on  the  other 
hand,  are  superior  from  the  standpoint  of  strength,  but  deficient 
in  conductivity. 

In  1870  a  compound  wire  of  copper  and  steel  was  erected 
between  New  York  and  Washington,*  a  distance  of  275  miles, 
for  telegraph  service.  This  wire  had  a  steel  core  with  a 
coating  of  copper.  This  form  of  conductor,  when  properly 
designed  and  manufactured,  obviously  possessed  advantages 
over  solid  iron  or  steel  and  was  expected  to  be  a  superior 
substitute  for  small  wires  of  solid  copper.  At  this  time,  and 
for  many  years  afterward,  there  was  no  known  method  of 
uniting  the  copper  with  the  steel  at  the  junction  of  the  metals, 
so  as  to  exclude  air  and  moisture.  The  copper  was  placed 
around  the  steel  by  a  mechanical  process  and,  as  might  be 
expected,  the  junction  between  the  metals  was  not  always  tight. 
Iron  is  electropositive  to  copper,  the  potential  difference  in 
dilute  sulphuric  acid  being  about  0.8  volt. 

It  was  found  that  this  type  of  compound  wire  was  subject  to 
electrolytic  corrosion,  which  impaired  its  strength,  and  also  its 
conductivity,  with  time.  No  way  was  found  until  recently  to 
overcome  this  difficulty,  and  consequently  such  a  compound  wire 
found  little  or  no  favor  after  the  early  trials.  It  was  on  the 
market  for  many  years,  under  various  trade  names,  and  is 


•“American  Telegraph  Engineering,”  by  Messrs.  Maver  and  McNicol, 
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Fig.  6 — Sectional  Elevation  of  Power  House. 
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still  obtainable  to-day.  In  bare-wire  construction  the  joints, 
with  their  exposed  ends  of  wire,  offered  the  weakest  point, 
because  the  process  of  making  a  joint  usually  produced  some 
open  separation  between  the  metals,  no  matter  how  tight  they 
might  have  been  initially.  Air,  moisture,  smoke  and  dirt  then 
found  an  entrance,  with  the  well-known  result. 

The  obstacle  to  a  successful  wire  of  this  type  was  the  seeming 
impossibility  of  welding  copper  to  steel.  The  problem  received 
for  a  long  time  the  earnest  attention  of  metallurgists,  promi¬ 
nent  among  whom  was  a  Frenchman,  J.  Ferreol  Monnot,  who 
devised  a  process  for  some  time  known  under  his  name.  The 
net  result  of  these  long  and  painstaking  researches  is  that 
there  is  now  on  the  market  a  compound  wire  of  steel  and  cop¬ 
per  which  appears,  from  all  the  tests  applied  to  it,  to  be  firmly 
and  durably  welded. 

This  copper-clad  steel  wire,  so  called,  has  been  in  satisfactory 
service  for  as  long  as  about  three  years  and  over  25,000  miles 
are  now  in  service  or  in  the  process  of  erection.  The  bulk  of 
this  mileage  is  in  telephone  and  signal  service,  while  some  of 
it  is  in  railway  and  high-tension  service.  This  wire  consists 
of  a  steel  core  with  a  concentric  coating  of  copper,  the  two 
metals  being  welded  together  through  a  series  of  copper-iron 
alloys  at  the  junction.  Up  to  this  time  the  only  form  of  suc¬ 
cessfully  welded  compound  wire  which  has  appeared  on  the 
market  is  copper-clad  steel,  but  it  may  reasonably  be  expected 
that  other  types  of  such  wire  will  appear  later.  There  are  sev¬ 
eral  reasons  for  believing  that  aluminum-clad  steel,  for  instance, 
would  find  a  considerable  field  of  use. 

1  hese  compound  wires  have  electrical  properties  unlike  those 
of  solid  wires  and  a  study  of  these  properties  therefore  be¬ 
comes  of  interest  generally.  The  purpose  of  this  article  is  to 
present  the  results  of  a  study  of  the  properties  of  compound 
wires  of  copper  and  steel,  and  to  compare  the  properties  as  cal¬ 
culated  from  theoretical  considerations  with  the  properties  as 
determined  by  actual  measurement.  The  general  problem  of 
determining  the  comparative  economy  of  such  compound  wires 
in  comparison  with  co[fper,  aluminum,  iron  and  steel  depends 
fundamentally  upon  their  elementary  electrical  properties. 

.Ml  electrical  circuits  possess,  in  varying  degree,  the  four  prop¬ 
erties  of  resistance,  inductance,  capacity  and  leakage.  Passing 
over  the  first  two,  temporarily,  to  a  consideration  of  capacity 
and  leakage,  it  may  be  observed  that  leakage  is  not  a  prop¬ 
erty  of  the  conductor  and  hence  it  falls  outside  of  the  present 
subject;  capacity  depends  upon  the  external  dimensions  of  the 
conductor  and  its  spacing  from  other  conductors,  but  is  inde¬ 
pendent  of  the  substance  and  internal  structure  of  the  con¬ 
ductor.  The  properties  of  resistance  and  inductance,  therefore, 
form  the  subject  under  consideration.  The  true  or  ohmic  re¬ 
sistance  depends  upon  the  form,  substance  and  temperature  of 
the  conductor;  the  true  inductance  of  any  circuit,  however,  can 
be  regarded  as  the  sum  of  two  factors,  one  representing  the  in¬ 
ductance  of  the  circuit  external  to  the  conductor,  the  magni¬ 
tude  of  which  depends  upon  the  spacing  of  the  conductor  from 
its  mate  or  return  conductor,  and  the  other  factor  representing 
the  inductance  of  the  conductor  itself,  the  magnitude  of  which 
depends  upon  the  form  and  substance  of  the  conductor. 

The  distinctive  features  of  compound  wires  are,  therefore, 
resistance  (or  conductance)  and  internal  inductance,  when 
continuous  currents  or  low-frequency  alternating  currents  are 
considered.  For  such  currents  the  apparent  resistance  and  the 
apparent  inductance  are  identical  with  the  true  or  ohmic  re¬ 
sistance  and  the  true  inductance,  respectively.  For  alternating 
currents  of  high  frequency  the  apparent  resistance  exceeds  the 
ohmic  resistance  in  increasing  degree  for  greater  frequencies: 
at  the  same  time  the  apparent  internal  inductance  is  less  than 
the  true  inductance.  This  phenomenon  is  commonly  termed  the 
“skin  effect.”  which  arises  from  the  fact  that  all  elements  of 
current  in  the  wire  do  not  encounter  equal  inductance.  The 
current  element  at  the  axis  of  the  wire  meets  the  maximum  in¬ 
ductance,  while  a  surface  element  meets  the  minimum,  and  in¬ 
termediate  values  of  inductance  range  between  these  limits  ac¬ 
cording  to  the  radial  distance  of  the  current  element  from  the 
axis,  for  homogeneous  wires.  At  high  frequencies  this  differ¬ 


ence  in  inductance  causes  a  corresponding  difference  in  im¬ 
pedance  to  different  current  elements,  with  a  resultant  unequal 
distribution  of  current  over  the  cross-section.  A  continuous 
current  distributes  itself  uniformly  over  the  cross-section,  but 
for  alternating  currents  the  density  is  a  minimum  at  the  axis 
and  a  maximum  at  the  surface,  except  at  very  low  frequen¬ 
cies.  Other  things  being  the  same,  the  skin  effect  is  very  much 
greater  for  conductors  made  of  magnetic  substances  than  for 
those  of  non-magnetic  substances ;  the  skin  effect  is  more  promi¬ 
nent,  also,  in  large  than  in  small  conductors. 

Except  for  very  large  conductors  the  skin  effect  is  not  a 
material  factor  with  alternating  currents  at  the  commercial 
frequencies  employed  in  energy  distribution  for  lighting  and 
motor  service.  On  the  other  hand,  it  becomes  very  prominent 
at  telephonic  frequencies.  No  attempt  has  been  made  in  what 
follows  to  investigate  the  skin  effect  for  compound  wires,  but 
some  ratios  of  apparent  resistance  to  true  resistance  will  ap¬ 
pear  from  the  measurements  to  be  presented  later.  As  regards 
the  apparent  inductance  of  circuits  composed  of  wires  made  of 
non-magnetic  substances,  it  may  be  observed  that  the  true  in¬ 
ductance  is  but  slightly  greater  even  at  considerable  frequen¬ 
cies,  because  the  external  inductance  is  ordinarily  many  times 
the  internal  inductance.  When  the  wires  are  of  iron  or  steel, 
how'ever,  the  apparent  inductance  may  be  much  less  than  the 
true  inductance. 

A  discussion  of  the  conductance  of  a  compound  wire  is  so 
simple  that  it  would  require  no  consideration  were  it  not  for 
the  fact  that  it  forms  a  natural  introduction  to  the  consideration 


of  inductance.  Copper  is  naturally  the  standard  of  reference 
in  a  commercial  sense.  The  particular  type  of  compound  wire 
which  is  to  be  considered  in  detail  is  copper-clad  steel,  but  the 
general  case  will  be  taken  up  first.  The  general  type  of  bi¬ 
metallic  compound  wire  is  shown  in  Fig.  i. 

The  following  nomenclature  will  be  employed  :  L  =  induct¬ 
ance  ;  G  =  conductance ;  p  =  specific  resistance ;  /  =  current ; 
p  =  magnetic  permeability ;  s  =  specific  gravity ;  r  =  radius ;  A 
=  cross-sectional  area ;  W  —  weight ;  «  =  conductance  ratio  of 
a  compound  wire  to  a  solid  copper  wire  of  equal  size ;  «,  = 
proportion  of  core  weight  to  total  weight  in  a  compound  wire; 
«,  =  proportion  of  shell  weight,  ditto. 

The  properties  of  different  kinds  of  wire  will  be  distinguished 
by  subscripts.  The  subscript  ,  will  denote  the  properties  of  the 
core  of  a  compound  wire  and  the  subscript  ,  those  of  the  shell. 
The  subscript  „  will  denote  the  properties  of  a  compound  wire 
and  c  those  of  solid-copper  wires. 

The  weight  of  a  compound  wire  per  unit  of  length  is 

=  IF, -f  fF,  =  irr.V,  + ’T  (r,*  — (l) 
The  proportions  of  core  and  shell  weight,  respectively,  are 
_ 

”*  ~  r,'  j,  +  (  r,*  —  r,*)  j, 


n,= 


r's^  -f  (r,*  —  r,’) 


(3) 


The  ratios  of  the  cross-sectional  areas  of  the  core  and  the 
shell  to  the  whole  area,  respectively,  are 


(4) 


A^  = 


I 


(5) 
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Whence  (2)  and  (3)  are  also  expressible  in  the  form 

A, Si 

«,  =  - - 

AiSi  +  AjSi 

AtSt 

ttj  =  -  -  ^  - 

AiSi  -j-  AjSz 

By  further  transformation  of  (2)  and  (3)  it  appears  that 


(6) 

(7) 


Ai  — 

tl,S:  -t-  IliS, 

(8) 

tKS. 

Ai  = 

tliS,  +-  II^Si 

(9) 

The  ratio  of  the  weight  of  a  compound  wire  to  a  solid  cop¬ 
per  wire  of  the  same  size  is 

iv„ 

IVc 


-f  (r,’  — 

(to) 

TiSc 

(II) 

(12) 

(13) 

This  ratio  can  also  be  expressed  in  the  form 

/SiS^  \ 

1^.  _  VsV) 

If'o  rtiSi  -f-  «,J, 

The  conductance  of  a  compound  wire  in  general  terms  is 


(14) 


TTr,*  ’r(rj*  —  r,*) 

G.,  =  G.+  *  4-  ^ 

Pi  Pi 


ii5) 


However,  the  ratio  of  this  conductance  to  that  of  a  solid 
copper  wire  of  equal  size  is 

_  _  r,Vc  (r*  —  r,*)pp 

Gc  r,Vi  ri*Pj 

Pc  ,  .  Pc 

—  A,  +  At  — 

Pi  Pi 


,/  Pc  Pc  \  Pc 

•'■(^-7r)+p-r 

VPi  Pi  /  p. 
.M=(^)  +  .W  (^) 


them  (iron  and  steel)  have  high  magnetic  permeability.  The 
correct  design  is  obviously  a  core  for  tensile  strength  and  a 
shell  for  conductivity,  primarily.  There  is  also  a  further  con¬ 
sideration  that  the  shell  should  be  composed  of  a  non-oxidizable 
metal  in  order  to  prolong  the  useful  life  in  outdoor  service. 

The  combinations  which  naturally  suggest  themselves  are 
stec.  core  with  copper  shell  or.  steel  core  with  aluminum  shell. 
Since  the  shell  material  will  be  the  most  expensive,  per  pound, 
of  the  two,  it  will  be  convenient  to  rate  a  compound  wire  by 
its  proportion  of  shell  material  by  area  or  weight.  I'or  any 
combination  of  two  metals  at  constant  temperature  the  ex¬ 
pression  in  (19)  is  of  the  general  form 

y  =  ax  -{-b,  (21) 

which  is  a  straight-line  relation;  this  relation  is  irue  also  of 
(13).  A  simple  straight-line  plot  is  readily  prepared  for  any 
combination  of  two  metals,  showing  the  relative  weight  or  the 
relative  conductance  to  copper  in  terms  of  proportional  cross- 
section  of  shell  or  of  core. 

The  proportion  of  shell* by  area  may  not  be  so  convenient  as 
the  proportion  by  weight.  Expression  (14)  gives  the  ratio  of 
weights  and  (20)  gives  the  ratio  of  conductances.  They  can 
be  transformed  slightly  to  the  following; 

^SiSj 

Wc 


(^1  _ 
»t  (St  —  S.J  -t-  Si 


n,  \s 

-)l  +^*(— ) 

L 

Vpj  /  VPi 

/  J  \  Pi  ' 

(22) 


•  -  I  ^  .  ^^3) 

.  n,  (j,  — j,) -f- J, 

These  expressions  give  the  desired  quantities  in  terms  of  the 
proportion  of  shell  weight  to  total  weight.  It  will  be  observed 
that  the  specific  resistances  do  not  appear  in  the  result  except 
as  ratios,  and  then  in  such  form  as  to  express  the  ratio  of  the 
conductivity  of  the  core  or  shell  metal  to  the  conductivity  of 
copper.  The  specific  gravities  of  steel,  copper  and  aluminum 


«,J,  -f- 

The  general  purpose  of  a  compound  wire  is  to  combine  ten¬ 
sile  strength  and  conductivity  in  proportions  not  obtainable  with 
a  solid  homogeneous  conductor  of  the  ordinary  kind.  The  core 
of  a  compound  wire,  considered  by  itself,  will  possess  greater 
inductance  than  the  shell  unless  the  latter  is  composed  of  some 
material  the  magnetic  permeability  of  which  :s  considerably 
greater  than  that  of  the  core  material.  The  whole  internal  in¬ 
ductance  of  a  compound  wire  is  divisible  into  two  parts,  one 
corresponding  to  the  core  and  one  to  the  shell,  but  the  relative 
proportions  of  these  parts  are  affected  not  only  by  the  relative 
dimensions  of  the  core  and  the  shell  and  by  their  magnetic 
permeabilities,  but  also  by  their  relative  conductivities.  If  either 
the  core  or  the  shell  must  have  a  high  magnetic  permeability  it 
should  obviously  be  the  core  because  the  resultant  inductance  of 
the  whole  wire  will  thus  be  made  a  minimum.  If.  in  addition, 
the  core  has  relatively  less  conductivity  than  the  shell,  the  total 
inductance  will  be  further  minimized. 

The  choice  of  metals  for  a  bi-metallic  compound  wire  ob¬ 
viously  will  be  one  for  tensile  strength  and  one  for  conductivity. 
Those  metals  and  alloys  which  possess  greater  tensile  strength 
than  copper  have,  in  general,  less  conductivity  and  some  of 


Figs.  2  and  3 — Comparison  of  Copper-Clad  Steel  Wire  with  Solid 
Copper  of  Same  Size,  in  Terms  of  Proportional  Cross-Section 
of  Copper  (Fig.  2)  and  Proporticnal  Weight  of  Copper  (Fig.  3). 

and  their  relative  conductivities  in  the  form  of  hard-drawn 
wire  are  next  given. 


Copper. 

Steel. 

Aluminum. 

8  93 

7.85 

0. 12 

i 

1  2.68 

1  0.62 

1.00 

The  conductivity  of  steel  varies  to  such  an  extent  with  its 
composition  and  treatment  that  precise  values  cannot  be  stated 
without  careful  qualification.  The  value  above  given  is  a  safe 
average  for  the  quality  of  steel  used  in  copper-clad  wires  rang¬ 
ing  between  the  sizes  of  No.  6  and  .\o.  10  B.  &  S.  gage,  pro¬ 
vided  the  tensile  strength  does  not  exceeed  loo.oco  lb.  per  square 
inch,  approximately.  For  larger  sizes  the  relative  conductivity 
is  probably  as  high  as  0.14  and  for  smaller  sizes  it  may  not  ex¬ 
ceed  0.10;  in  the  latter  case  the  amount  of  annealing  which  the 
wire  receives  during  manufacture  has  an  important  bearing. 
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The  grade  of  steel  used  in  BB  iron  wire  has  an  average  relative 
conductivity  of  about  o.i6  and  so-called  steel  wire  has  about 
0.14  in  terms  of  hard-drawn  copper  wire,  the  conductivity  of 
which  is  98  per  cent  of  Matthiessen’s  standard  for  pure  an¬ 
nealed  copper. 

Substituting  these  values  of  specific  gravity  and  relative  con- 


Fig.  4 — Comparison  of  Aluminum-Clad  Steel  Wire  with  Solid 
Copper  of  Equal  Size,  In  Terms  of  Proportional  Cross-Section  of 
Aluminum. 


clad  steel. 


of  the  preceding  formulas  gives 

for  copper- 

=0.121^,-1-0.879 

(24) 

7.85 

8.93 — 1.08  «, 

f 

(25) 

n  =0.880  At -j- 0.120 

6.78  w,  -F  1.07 

(26) 

8.93  — 1.08  w. 

(27) 

The  last  four  expressions  have  been  used  in  computing  the 
values  which  appear  in  Tables  I  and  II. 


TABLE  I. — COMPARISON  OF  COPPER-CLAD  STEEL  WIRE  WITH  SOLID 
COPPER  OF  EQUAL  SIZE,  IN  TERMS  OF  PROPORTIONAL  CROSS- 
SECTION  OF  COPPER. 


Ratio  of  C^per  Cross- 
Section  to  Total  Cross- 
Section. 


0.00 

0.10 

0.20 

0.30 

0.40 

O.SO 

0.60 

0.70 

0.80 

O.VO 

1.00 


Ratio  of  Weight  of  Cop¬ 
per-Clad  Wire  to  Weight 
of  Solid  Copper  Wire  of 
Equal  Size. 

(24) 


0.879 
0.891 
0.903 
0.915 
0.927 
0 . 940 
0.952 
0.964 
0.976 
0.988 
1 .000 


Ratio  of  Conductivity 
of  Copper-Clad  Wire  to 
Conductivity  of  Solid 
Copper  Wire  of  Equal 
Size. 

(26) 


0.120 
0.208 
0.296 
0.384 
0.472 
0.560 
0.648 
0.736 
0.824 
0.912 
1 .000 


The  ratios  given  in  Table  I  have  been  plotted  in  Fig.  2,  which 
shows  a  straight-line  relation  in  each  case. 

TABLE  II. — COMPARISON  OF  COPPER-CLAD  STEEL  WIRE  WITH  SOLID 
COPPER  OF  EQUAL  SIZE,  IN  TERMS  OF  PROPORTIONAL 
WEIGHT  OF  COPPER. 


Ratio  of  Weight  of  Cop- 

Ratio  of  Conductivity 

Ratio  of  CopiKT 
Weight  to  Total  Weight. 

I)er-Clad  Wire  to  Weight 

of  Copper-Clad  Wire  to 

of  Solid  Copper  Wire  of 

Conductivity  of  Solid 

Equal  Size. 

Copper  Wire  of  Equal 

(25) 

Size. 

(27) 

0.00 

0.879 

0.120 

0.10 

0.890 

0.198 

0.20 

0.901 

0.278 

0.30 

0.912 

0.361 

0.40 

0.924 

0.445 

O.SO 

0.936 

0.532 

0.60 

0.948 

0.620 

0.70 

0.960 

0.712 

0.80 

0.973 

0.805 

0.90 

0.986 

0.901 

1.00 

1.000 

1.000 

The  values  given  in  Table  II  have  been  plotted  in  Fig.  3;  the 
ratios  in  this  case  are  not  exactly  in  linear  relation,  but  nearly 


so,  because  the  specific  gravity  of  steel  and  copper  are  not 
greatly  different. 

The  corresponding  formulas  for  aluminum-clad  steel  wires 
are  as  follows ; 


tVo 


=  0.879  — 0.579 /f. 

(28) 

_  2.36 

517  + 2.68 

(29) 

=  0.500  At  -f  0.120 

(30) 

_  4-55  + 0.322 

(31) 

”  5.17  «»  + 2.68 

The  relative  weight  and  conductivity  of  aluminum-clad  steel 


Fig.  5 — Comparison  of  Aluminum-Clad  Steel  Wire  with  Solid 
Copper  of  Equal  Size,  in  Terms  of  Proportional  Weight  of 
Aluminum. 


computed  from  expressions  (28)  to  (31)  appear  in  Tables  III 
and  IV.  Fig.  4  is  plotted  from  Table  III  and  Fig.  5  from 
Table  IV.  The  most  interesting  difference  between  copper-clad 
and  aluminum-clad  which  these  tables  show  is  the  weight 
characteristic. 


TABLE  III. — COMPARISON  OF  ALUMINUM-CLAD  STEEL  WIRE  WITH 
SOLID  COPPER  OF  EQUAL  SIZE,  IN  TERMS  OF  PROPORTIONAL 
CROSS-SECTION  OF  ALUMINUM. 


Ratio  of  Weight  of  Alu- 

Ratio  of  Conductivity 
of  Aluminum-Clad  Wire 

Ratio  of  Aluminum 

minum-Clad  Wire  to 

Cross-Section  to  Total 

Weight  of  Solid  Copper 

to  Conductivity  of  Solid 

Cross-Section. 

Wire  of  Equal  Size. 

Copper  Wire  of  Equal 

(28) 

Size. 

(30) 

0.00 

0.879 

0.120 

0.10 

'  0.821 

0.170 

0.20 

0.763 

0.220 

0.30 

0.705 

0.270 

0.40  • 

!  0.647 

0.320 

0.50 

0.590 

0.370 

0.60 

0.532 

0.420 

0.70 

'  0.474 

0.470 

0.80 

0.416 

0.520 

0.90 

0.358 

0.570 

1.00 

0 . 300 

0.620 

1 

TABLE  IV. — COMPARISON  OF  ALUMINUM-CLAD  STEEL  WIRE  WITH 
SOLID  COPPER  OF  EQUAL  SIZE,  IN  TERMS  OF  PROPORTIO.NAL 
WEIGHT  OF  ALUMINUM. 


1 

Ratio  of  Aluminum 
Weight  to  Total  Weight. 

Ratio  of  Weight  of  Alu¬ 
minum-Clad  Wire  to 
Weight  of  Solid  Copper 
Wire  of  Equal  Size. 

(29) 

1 

Ratio  of  Conductivity 
of  Aluminum-Clad  Wire 
to  Conductivity  of  Solid 
Copper  Wire  of  Equal 
Size. 

(31) 

0.00  ! 

0.879 

0.120 

0.10 

0.737 

0.243 

0.20 

0.635 

0.332 

0.30  1 

0.557 

0.399 

0.40 

0.496 

0.451 

0.50 

0.448 

0.493 

0.60 

0.408 

0.528 

0.70 

0.374 

0.557 

0.80 

!  0.346 

0.581 

0.90 

1  0.321 

1  0.602 

1 .00 

0.300 

0.620 

For  direct-current  work  the  basis  of  comparing  different 
conductor  materials  is  the  cost  for  equal  conductances.  The 
most  convenient  unit  to  use  is  the  mile-ohm,  which  is  the  weight 
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in  pounds  of  a  conductor  one  mile  long  which  has  a  resistance 
of  I  ohm.  The  mile  ohm  of  any  uniform  linear  conductor  is 
equal  to  the  product  of  its  weight  per  mile  into  its  resistance 
per  mile,  or  the  quotient  of  its  weight  per  mile  divided  by  its 
conductance  per  mile. 

Table  V  shows  the  ratios  of  the  mile-ohm  of  copper-clad  steel 
and  aluminum-clad  steel  to  solid  copper  in  terms  of  the  ratio 
of  shell  weight  to  total  weight.  The  values  for  copper-clad 
were  obtained  from  Table  II  by  dividing  the  weight  factors  in 
the  second  column  by  the  conductance  factors  in  the  third  col¬ 
umn  ;  the  values  for  aluminum-clad  wire  were  similarly  ob¬ 
tained  from  Table  IV. 

TABLE  V. — THE  MILE-OHM  OF  COMPOUND  WIRES  COMPARED  WITH 
THE  MILE-OHM  OF  SOLID  COPPER  WIRE. 

I  RATIO  OP  THE  MILE-OHM  OP  A  COMPOUND  WIRE 
Ratio  oFSheirWeight  >  to  the  mile-ohm  op  solid  copper. 

to  Total  Weight.  ] _ _ _ _ 


Copper-Clad  Steel. 

Aluminum-Clad  Steel. 

0.00  • 

7.33 

7.33 

0.10 

4.50 

3.03 

0.20 

3.24 

1.913 

0.30 

2.53 

1.396 

0.40 

2.076 

1.100 

O.SO 

1.760 

0.909 

0.60 

1.529 

0.773 

0.70 

1.348 

0.671 

0.80 

1.209 

0.596 

0.90 

1.094 

0.533 

1.00 

1.000 

0.484 

Fig.  6  shows  the  mile-ohm  ratios  for  copper-clad  and  alumi¬ 
num-clad  wires  plotted  from  Table  V.  Given  the  weight  of 
the  mile-ohm  and  the  price  per  pound  for  each  of  two  or  more 
conductors,  it  becomes  possible  to  compare  them  at  once 
on  the  basis  of  cost  for  equal  conductance.  This  is  the  proper 
basis  of  comparison  when  none  of  the  conductors  has  a  tensile 
strength  so  low  as  to  impair  its  reliability  in  service  under  ex¬ 
treme  weather  conditions;  when  this  is  not  the  case,  tensile 
strength  becomes  an  important  and  perhaps  governing  consid¬ 
eration. 

The  tensile  strength  or  breaking  weight  varies  in  direct  pro- 


Flg.  6 — The  Mile-Ohm  of  Compound  Wires  Compared  with  the 
Mile-Ohm  of  Solid  Copper  Wire. 

portion  as  the  cross-section,  approximately,  and  the  resistance 
varies  inversely  as  the  cross-section.  Therefore,  the  product  of 
these  two  quantities  is  practically  constant.  When  tensile 
strength  becomes  a  governing  consideration  this  strength- 
resistance  factor  becomes  quite  useful ;  it  shows,  for  example, 
the  maximum  permissible  resistance  when  the  strength  is  fixed 
at  a  certain  minimum  or  the  maximum  attainable  strength  with 
a  certain  minimum  of  resistance.  If  it  is  desired  that  the  elastic 
limit  of  stress  shall  not  be  exceeded,  the  strength-resistance 
factor  should  be  the  product  of  the  resistance  and  the  elastic 
limit  of  strength.  In  this  connection  it  may  be  well  to  point 
out  that  the  tensile  strength  and  the  elastic  limit  are  slightly 
greater  in  the  small  wire  sizes  than  in  the  large,  because  of  the 
greater  amount  of  drawing. 

In  a  subsequent  issue  the  inductance  effects  in  copper-clad  and 
aluminum-clad  steel  wires  will  be  treated  in  great  detail,  and 
the  distribution  of  current  in  compound  wires  of  different  pro¬ 
portions  will  be  fully  discussed. 


ENTROPY  ANALOGY. 

.\n  interested  audience  which  attended  the  discussion  on 
"Entropy”  at  the  meeting  of  the  Western  Society  of  Engineers 
in  its  Monadnock  Block  rooms  Dec.  7  departed  from  the  session 
with  more  firmly  fixed  physical  conceptions  of  this  thermal 
quantity,  which  has  been  wrongfully  endowed  with  an  enigmati¬ 
cal  significance  by  those  who  have  not  taken  trouble  to  learn  or 
to  teach  its  comparatively  simple  nature.  The  formal  paper 
of  the  evening  was  presented  by  Prof.  G.  A.  Goodenough,  of 
the  University  of  Illinois,  a  non-member  of  the  society,  who 
favored  its  members  with  this  discussion  in  response  to  many 
requests  received  by  the  program  committee  for  a  paper  on  the 
subject  of  “Entropy.”  Professor  Goodenough  was  not  present, 
and  his  paper,  which  contained  a  number  of  mathematical  pas¬ 
sages,  was  read  in  abstract  by  Secretary  Warder. 

In  the  discussion  which  followed,  Mr.  A.  Bement  remarked 
that  the  physical  conceptions  involved  in  a  consideration  of 
entropy  are  no  more  abstract  or  involved  than  the  ideas  of 
electric  current,  potential  and  resistance  used  so  familiarly  by 
electrical  men,  and  he  charged  that  the  failure  of  engineering 
students  to  gain  even  a  conception  of  entropy  in  the  study  of 
thermodynamics  was  due  to  the  undeveloped  condition  of  the 
latter  subject  as  academically  handled.  He  deplored  the  ten¬ 
dency  to  make  the  subject  complex  by  introducing  mathemati¬ 
cal  symbols  where  simple  explanation  would  serve,  and  de¬ 
clared  that  there  must  be  a  return  to  clearer  thinking,  less 
mathematics  and  more  common  sense  before  the  idea  of  entropy 
would  be  thoroughly  grasped  and  used.  Mr.  Bement  quoted  a 
number  of  definitions  for  entropy  which  he  has  collected,  some 
of  which  seem  complex  and  involved.  One  writer  defined  en¬ 
tropy  as  a  numerical  ratio,  while  others  assigned  to  it  units  of 
measurement  like  any  other  property  of  matter  or  energy,  the 
unit  of  entropy  proposed  being  the  “rank.”  A  simple  definition, 
though  conveying  little  idea  beyond  a  numerical  relation, 
refers  to  entropy  as  the  quotient  of  the  heat  exchanged  divided 
by  the  average  absolute  temperature. 

Mr.  W.  L.  Abbott,  operating  engineer  of  the  Commonwealth 
Edison  Company,  Chicago,  brought  out  a  more  concrete  sig¬ 
nificance  of  the  last  definition  by  drawing  on  the  blackboard  a 
curve  recording  the  heating  of  ice  from  absolute  zero  up 
through  the  successive  states  of  water  and  steam,  plotting  tem¬ 
perature  as  the  vertical  co-ordinate.  Between  points  where  the 
state  of  the  material  is  unchanged,  the  temperature  as  heat' 
is  added,  the  curve  making  an  angle  with  both  ordinates. 
But  the  heat  energy  added  to  the  body  must  be  repre¬ 
sented  by  an  area  on  the  graph,  and  is,  in  fact,  the  area  under 
the  curve.  One  dimension  of  this  area  is  in  the  direction  of 
the  vertical  ordinate,  temperature;  the  other  is  in  the  direction 
of  the  hitherto  unnamed  ordinate,  entropy.  Considering  tem¬ 
perature  as  the  intensity  factor  of  heat,  entropy  may  be  con¬ 
sidered  as  its  extensity,  or  “mass,”  factor. 

Mr.  W.  M.  Wilson  added  a  striking  illustration  of  the  physi¬ 
cal  meaning  of  entropy  by  drawing  up  a  list  of  analogies  show¬ 
ing  that  all  forms  of  energy  are  composed  of  a  potential  or 
“intensity”  factor  and  a  quantity  component  to  which  the 
rather  peculiar  name  “extensity”  factor  is  given.  This  list 
follows ; 

Intensity.  Extensity. 

Potential  energy  due  to  gravity ..  .Height  Mass 

Kinetic  energy  of  moving  body ..  .Velocity  squared  Mass 
Energy  of  static  electrical  charge. .  Potential  Quantity 

Energy  of  current  flow . E.m.f.  Quantity 

Chemical  energy  . Chemical  affinity  Mass 

Heat  energy  . Temperature  Entropy 

A  glance  at  this  table  shows  that  entropy  bears  to  heat  the 
same  necessary  factorial  relation  that  coulombs  or  amp-hours 
of  electrical  quantity  bear  to  the  energy  of  an  electrical  circuit. 
This  comparison  may  give  the  electrical  reader  the  clearest 
conception  of  the  entropy  factor  of  thermal  energy. 

According  to  one  author,  wrote  Professor  Goodenough  in  his 
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paper  before  the  society,  entropy  may  be  considered  as  “heat- 
weight”;  another  terms  it  the  “extensity  factor,”  while  a  third 
calls  it  “the  quantity  which  remains  constant  throughout  an 
adiabatic  expansion.”  When  natural  or  “self-acting”  thermal 
changes  take  place,  such  as  the  transfer  of  heat  from  a  body 
of  high  temperature  to  one  of  lower  temperature,  although  the 
total  heat  energy  of  the  system  remains  constant  from  the  law 
of  the  conservation  of  energy,  yet,  owing  to  the  “degradation 
law,”  the  energy  remaining  “available”  for  use  has  been  de¬ 
creased  by  the  change,  while  the  “unavailable”  energy  which 
cannot  be  transformed  into  work  is  increased.  Entropy  goes 
hand  in  hand  with  unavailable  energy,  an  increase  of  one  involv¬ 
ing  an  increase  of  the  other,  proportionally  to  the  reciprocal  of 
the  absolute  temperature.  Professor  Goodenough  also  showed 
that  while  a  reversible  change  in  an  isolated  system  leaves  the 
total  entropy  unchanged,  a  natural  irreversible  change  is  accom¬ 
panied  by  an  increase  of  entropy.  We  must  look  upon  entropy, 
wrote  Professor  Goodenough,  as  merely  a  function  of  the  state 
of  the  sj’stem  which,  applied  to  an  isolated  system,  gives  us  in¬ 
formation  regarding  the  possibility  of  change  and  the  direction 
of  change.  It  further  gives  a  measure  of  the  degradation  of 
energy  due  to  the  change. 

In  the  discussion  Mr.  B.  E.  Chamberlain  called  attention  to 
the  useful  service  of  the  entropy  diagram  in  determining  what 
takes  place  in  an  engine  cylinder  during  a  stroke  of  the  piston. 


COST  OF  ELECTRICAL  EQUIPMENT  FOR  BOSTON 
RAILROAD. 


As  noted  in  our  issue  of  Nov.  17,  the  railroad  companies  oper¬ 
ating  in  the  Boston  neighborhood  have  prepared  estimates  of 
the  cost  of  equipping  their  lines  electrically  within  the  metro¬ 
politan  district.  The  companies  lay  particular  emphasis  upon 
the  large  investment  necessary  to  make  the  change  from  steam 
to  electricity,  the  total  estimated  cost  for  all  railroads  being 
about  $40,000,000. 

The  New  York,  New  Haven  &  Hartford  Railroad  Company 
finds  it  advisable  to  install  the  overhead-trolley  system  with 
high-voltage  distribution  after  the  plans  now  in  use  on  the  New 
York  division  of  its  system.  Energy  would  be  supplied  to  the 
electric  locomotives  or  multiple-unit  trains  at  11,000  volts,  and 
the  third-rail  system  is  deemed  impracticable,  with  special 
reference  to  the  yard  and  terminal  conditions  found  at  Boston. 
For  the  electrification  of  radial  suburban  and  trunk  lines  within 
fifteen  miles  of  Boston  on  the  north  and  south  of  the  city  the 
estimated  cost  is  $32,751,942,  including  both  the  Boston  &  Maine 
and  New  Haven  lines.  The  major  items  of  the  estimate  are: 


Generating  station  (normal  rating.  60,000  kw) .  $6,000,000 

Transmission  lines  and  overhead  contact  system .  3,850,240 

Suburban  terminal  shops  and  inspection  facilities .  1,4 1 7,000 

Heavy  rejiair  shops .  400,000 

Electric  locomotives .  6,725,000 

SMre  parts  for  electric  locomotives .  336,250 

Multiple-unit  trail  cars .  5,014,100 

Spare  parts  for  multiple  unit  cars .  299i352 

Signaling .  1,750,000 

Total .  $32,751,942 


The  proposed  New  Haven  and  Boston  &  Maine  electrification 
would  cover  461  miles  of  track  and  provide  for  the  operation 
of  14.630  daily  train-miles.  These  estimates  are  based  upon  a 
plan  for  electrification  within  the  Boston  Metropolitan  Dis¬ 
trict,  which  is  an  artificial  area.  This  would  doubtless  force 
the  extension  of  electrification  much  farther  outward  from  the 
city  at  an  augmented  expense  for  installation.  Emphasis  is 
laid  upon  the  difference  between  the  Boston  and  New  York 
conditions,  the  former  being  characterized  by  radial  service 
upon  about  twenty  through  routes  and  branches,  compared  with 
a  trunk-line  traffic  concentration  in  the  latter  case.  It  is  note¬ 
worthy  that  the  total  passenger  traffic  handled  yearly  at  the 
North  and  South  stations  in  Boston  is  in  each  case  about  25  per 
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cent  greater  than  at  the  Grand  Central  Terminal  in  New  York. 
The  New  Haven  company  considers  that  the  present  terminals 
should  not  be  electrified  if  there  is  any  reasonable  probability 
of  the  construction  of  a  tunnel  between  the  North  and  South 
stations  in  Boston  in  the  near  future.  It  contends  that  it  would 
seem  more  practicable  at  first  to  restrict  the  substituion  of  elec¬ 
tricity  for  steam  to  a  few  of  the  more  important  routes,  subse¬ 
quently  extending  the  system  as  rapidly  as  consistent  with  the 
financial  conditions  and  the  public  needs.  In  the  detailed  esti¬ 
mates  the  cost  of  four-track  electrification  is  taken  at  $40,(XX) 
per  mile  for  -transmission  lines  and  overhead-contact  system, 
two-track  construction  costing  $20,000  per  mile,  single-track 
construction  $7,000  per  mile,  and  yard  trackage,  overhead  serv¬ 
ice,  $4,000  per  mile.  Electric  locomotives  of  the  light  passen¬ 
ger  type  are  figured  at  $40,000  each  and  of  the  heavy  passenger 
type  at  $45,000  each.  Multiple-unit  cars  are  estimated  at  $30,000 
each  and  the  trail  cars  at  $13,300  each.  The  total  estimated  cost 
of  the  New  Haven  electrification  in  the  Metropolitan  District 
is  $13,862,750  and  of  the  Boston  &  Maine  $18,889,192.  The 
New  Haven  figures  cover  lines  as  far  out  as  Campello,  Read- 
ville,  Cohassset,  South  Braintree,  Dedham,  Mattapan  and  Need¬ 
ham  Junction,  and  those  for  the  Boston  &  Maine  extend  as  far 
as  Swampscott,  Wakefield  Junction,  Wilmington,  Lexington 
Wayland  and  Waltham. 

The  Boston  &  Albany  electrification  studies  follow  the  lines 
recently  reviewed  in  a  forecast  of  the  probable  development  on 
this  system,  the  striking  points  being  the  use  of  a  1200-volt 
third-rail  service,  with  direct-current  distribution.  The  probable 
cost  is  $6,413,300.  The  railroad  company  estimates  that  there 
would  be  an  annual  deficit  of  about  $500,000  in  addition  to  the 
present  deficit  on  suburban  service,  with  electrification,  and 
concludes  that  a  raise  in  fares  will  be  imperative  if  electricity- is 
adopted. 


SMALL  TUBULAR  RESISTANCE  FURNACES. 


By  Albert  A.  Somerville. 

The  things  most  considered  in  the  construction  and  use  of 
heating  appliances  or  furnaces  of  various  kinds  are  the  items 
of  initial  cost,  running  cost,  efficiency,  both  commercial  and 
mechanical,  or  rather  thermal,  and  finally  the  wear  on  the 
apparatus. 

As  this  article  applies  only  to  small  furnaces  and  not  to  those  ' 
in  use  in  foundries,  only  two  kinds  need  be  considered,  namely, 
gas  heaters  and  electrical  resistance  furnaces.  Resistance  fur¬ 
naces  are  specified  rather  than  arc  furnaces  because  with  the 
former  temperatures  as  high  as  1200  deg.  C.,  or  2100  deg. 
Fahr.,  may  easily  be  attained  under  conditions  much  more 
easily  controlled  than  in  the  arc  furnace  and  also  with  much 
less  disastrous  effect  on  the  equipment. 

A  gas  burner  or  heater  is  inexpensive.  A  small  electrical  fur- 


Flg.  1 — Porcelain  Tube  on  Which  Heating  Colls  Are  Wound. 

nace  that  will  supply  the  same  energy  need  not  cost  much  more 
unless  it  is  nickel-plated,  which  adornment  is  entirely  un¬ 
necessary. 

The  running  cost  depends  entirely  on  the  locality.  Natural 
and  artificial  gas  is  known  to  vary  in  price  in  various  cities  of 
the  United  States  from  15  cents  to  $1.65  per  1000  cu.  ft.  Also 
the  cost  of  electrical  energy  varies  considerably,  depending  en¬ 
tirely  on  natural  resources,  as  water-power  or  accessibility  to 
coal  fields,  and  considerably  on  political  and  corporate  interests. 
Considering  everything,  the  cost  of  electrical  energy  is  much 
less  than  that  of  gas  used  to  accomplish  the  same  work.  This, 
of  course,  implies  commercial  efficiency. 
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Fig.  2 — Temperature-Resistance  Curve  for  Nichrome. 


resistance  curve  for  the  same  is  shown  in  Fig.  2.  This  wire  board  or  screwing  into  a  lamp  socket.  Fig.  6  illustrates  the 

may  be  obtained  in  ribbon  form  %  in.  wide  by  0.007  in*  thick  outfit,  while  a  resistance  thermometer,  incased  in  a  porcelain 

with  a  resistance  of  450  ohms  per  1000  ft.  The  porcelain  cylin-  tube,  was  in  the  furnace  for  the  purpose  of  measuring  tem- 
der,  being  a  non-conductor,  is  wrapped  with  about  24  ft.  of  this  peratures  during  an  experimental  run. 

ribbon  wire,  making  about  twenty-eight  turns  on  the  cylinder  This  thermometer  was  connected  to  a  Callendar  automatic 

about  %  in.  apart,  or  one-half  of  the  whole  cylinder  is  covered  temperature  recorder  and  the  curves  shown  are  drawn  auto- 


Fig.  A — Cross-Section,  Showing  Coils  and  Asbestos  Covering 
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Fig.  6 — Small  Electric  Furnace. 
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Fig.  5— Heating  and  Cooling  Curves. 


than  in  any  other  heating  system.  Certainly  the  thermal  effi¬ 
ciency  of  a  resistance  furnace  is  far  ahead  of  that  of  a  gas 
burner,  and  hence  also  the  commercial  efficiency  is  in  the  same 
proportion,  which  tends  to  make  electrical  fuel  the  cheaper. 
Finally,  a  gas  burner  will  last  a  long  time  with  ordinary  usage 
and  the  same  may  be  said  of  a  modern  resistance  furnace.  An 
electric  furnace  fulfilling  the  above  conditions  will  be  described 
below. 

Suppose  it  is  desired  to  build  a  furnace  to  heat  a  soldering 


tube.  The  whole  apparatus  is  then  incased  in  sheet  iron  to 
protect  the  asbestos  wrapping  from  injury.  Since  the  porce¬ 
lain  is  liable  to  crack,  due  to  rapid  heating  and  consequent 
cooling,  a  cylinder  of  sheet  iron  fits  snugly  inside  to  prevent 
the  porcelain  from  breaking  down  and  falling  into  the  center. 
It  is  mounted  in  an  iron  frame  to  prevent  it  coming  in  contact 

DATA  FOR  AN  ELECTRIC  RESISTANCE  FURNACE. 


Length,  inches . 9 

Diameter,  outer,  inches . 6 

“  inner,  inches . 2}4 

Number  of  coils  (approximate) . 28 

Dimensions  of  wire  (approximate; . J'g  in.  x  .007  in.  x  24  ft. 

Resistance,  cold,  ohms . 11.25 

“  560  deg.  C.,  ohms . 13.27 

Voltage,  direct  current . 55 

Current,  ampjres  (approximate) . 4 

.Maximum  temperature  attained,  degrees  C . 560 

Point  of  maxi.num  temperature,  inches  from  open  end . 6 

Time  to  reach  maximum  temperature . 1  hr.  40  min. 

Time  to  reach  400  (ieg.  C . 28  min. 

Power  used,  watts . 220 

Cost  in  cents  i>er  hour  at  10  cents  per  kw-hour  (approximate) . 2 
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with  the  heating  surface.  The  current  from  a  S5-volt  direct- 
current  circuit  will  be  about  right  for  obtaining  the  desired 
temperature.  Figs.  3  and  4  show  an  end  and  a  longitudinal 
view  respectively. 

The  heating  coils  are  inclosed  in  about  lyi  in.  thickness  of 
asbestos  or  mineral  wool  used  for  insulating  the  heat.  Some  of 
this  material  is  also  placed  over  the  closed  end  of  the  porcelain 


The  thermal  efficiency  is  equal  to  the  useful  energy  divided 
by  the  total  energy  supplied,  and,  of  course,  is  always  less  than 
100  per  cent.  It  has  been  said  that  the  efficiency  of  an  electrical 
circuit  used  for  heating  purposes  may  be  100  per  cent,  as  all 
of  the  energy  may  go  into  the  form  of  heat,  but  generally  the 
generated  heat  is  not  all  applied  in  the  most  desirable  place. 
However,  there  is  the  advantage  in  electrical  heating  that  the 
heat  generated  can  be  more  closely  located  at  the  desired  place 


Fig.  3 — End  View,  Showing  Coil  and  Asbestos  Covering. 


iron.  Fig.  i  shows  a  picture  of  a  form  on  which  to  build  the 
heating  coil.  It  is  a  porous  porcelain  tube,  closed  at  one  end, 
walls  about  3/16  in.  thick,  inside  diameter  2^  in.,  length  8  in. 
Formerly  the  heating  units  were  of  platinum  wire  or  foil. 
Nickel  may  also  be  used,  as  it  does  not  oxidize  readily,  but  is 
liable  to  burn  out  by  arcing  across  when  near  the  recalescence 
point.  Nichrome  is  a  very  serviceable  alloy,  having  a  high 
melting  point,  small  temperature  coefficient  and  high  specific 
resistance  and  oxidizing  scarcely  at  all.  The  temperature- 


with  wood  and  possibly  causing  a  conflagration  due  to  over¬ 
heating,  if  that  be  possible,  and  mounted  on  a  suitable  base  so 
that  it  may  easily  be  taken  from  one  place  to  another,  and 
convenient  lead  wires  are  attached  for  connecting  onto  a  switch- 
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matically.  The  heating  curve  starts  from  room  temperature 
and  reaches  a  maximum  at  560  deg.  C.,  or  a  little  short  of  red 
heat  as  visible  in  ordinary  daylight.  The  cooling  curve  falls 
from  this  maximum  in  two  hours'  time. 

The  point  of  maximum  temperature  along  the  axis  of  the 


furnace  was  also  determined  after  it  had  reached  a  steady 
state  by  moving  the  thermometer  along  this  axis  until  the  point 
was  reached  where  the  highest  temperature  was  recorded.  This 
place  was  found  to  be  about  two-thirds  the  whole  distance 
from  the  open  end. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


ELECTRIC  IRONS  FOR  LAUNDRIES. 

In  introducing  electric  flatirons  in  laundries,  which  it  has 
done  with  considerable  success,  the  Commonwealth  Edison 
Company  of  Chicago  points  out  that  in  some  classes  of  work, 
as  in  shirt-bosom  polishing,  it  is  necessary  to  keep  two  gas  irons 
going,  whereas  only  one  iron  is  needed  where  electricity  is  em¬ 
ployed.  This  results  in  a  marked  saving  in  time.  Further,  the 
time  taken  to  plunge  a  gas  iron  into  water  to  reduce  the  sur¬ 
face  temperature  every  time  it  is  taken  off  the  stove  and  the 
damage  done  to  the  face  of  the  iron  by  this  practice  are  avoided 
by  the  use  of  the  electric  units.  It  is  said  that  operatives  can 
make  better  pay  on  piece  work  where  electric  irons  are  em¬ 
ployed  instead  of  gas  irons.  Further,  the  employer  benefits  by 
saving  in  space,  for  it  is  recognized  that  five  operators  with 
electric  irons  can  do  the  work  of  six  using  the  older  methods. 
The  establishment  is  also  a  more  attractive  and  comfortable 
place  in  which  to  work,  particularly  in  summer,  and  the  use 
of  electricity  has  an  advertising  value  and  marks  the  laundry 
as  modern  and  progressive. 


LIABILITY  FROM  JOINT  USE  OF  LINE  POLES. 

The  Kansas  City  Court  of  Appeals  has  held  that  where  a 
telephone  company  and  an  electric  light  company  having  lines 
near  together  at  a  corner  mutually  agree,  in  view  of  the  fact 
that  the  lines  of  either  may  get  out  of  order,  that  either  com¬ 
pany  may  use  the  poles  of  the  other  in  restoring  its  lines  to 
their  proper  condition  an  employee  who  is  on  one  of  the  poles 
for  the  purpose  of  lifting  a  wire  of  the  other  company  from 
the  wires  of  his  employer  is  more  than  a  mere  licensee,  and 
that  the  other  company  is  under  an  obligation  not  to  endanger 
his  safety  by  shock. 

This  was  held  in  a  case  where  an  action  was  brought  to 
recover  damages  for  the  death  of  a  telephone  company  employee 
against  another  telephone  company  and  an  electric  light  com¬ 
pany,  the  three  companies  having  jointly  used  the  same  pole. 
The  man  killed  was  the  troubleman  for  the  Queen  City  Tele¬ 
phone  Company.  He  was  sent  out  to  locate  trouble  on  the 
line  which  had  been  reported  by  a  patron.  He  found  that  the 
defendant  telephone  company’s  wire  had  dropped  or  sagged  down 
until  it  was  in  contact  with  the  Queen  City  wire.  He  climbed  the 
pole  of  the  electric  light  company  at  the  corner  for  the  pur¬ 
pose  of  lifting  the  telephone  wire  from  that  of  his  own  com¬ 
pany.  The  telephone  wire  was  in  contact  with  the  wire  of  the 
electric  light  company  at  a  point  some  distance  from  the  pole, 
and  when  he  took  hold  of  the  telephone  wire  to  lift  it  he  was 
immediately  killed.  It  was  held,  as  stated  above,  that  the  de¬ 
fendant  companies  were  under  an  obligation  not  to  endanger  the 
safety  of  the  employees  of  the  Queen  City  company  and  that 
they  were  liable  in  damages. 


NEW  YORK  CITY  ELECTRICAL  GARAGE  RULES,  chiefly  of  marble,  but  the  dome  is  of  corrugated  glass  covered 

-  with  perforated  bronze.  The  six  Corinthian  supporting  col- 

The  Bureau  of  Electrical  Inspection  of  New  York  City  has  umns  are  of  white  Vermont  marble.  A  similar  dome  is  located 
formulated  new  rules,  as  follows,  relating  to  electrical  vehicle  at  the  bottom  of  these  columns,  but  in  the  engraving  is  hidden 
garages:  In  wiring  garages  approved  metal  conduit  or  ap-  by  the  spray.  Water  runs  continuously  over  the  upper  dome 


proved  armored  cable  must  be  employed,  and  cut-outs,  switches, 
receptacles  and  sockets  which  are  permanently  located  must  be 
placed  at  least  4  ft.  above  the  floor.  Switchboards  and  charging 
panels,  if  not  placed  4  ft.  above  the  floor,  must  be  located  in  a 
room  or  inclosure  provided  for  the  purpose. 

For  portable  lights  flexible  cable  designed  for  rough  usage 
must  be  employed,  this  cable  carrying  the  male  end  of  a  pin 
plug  connector  or  equivalent  of  at  least  3  amp  capacity,  the 
female  end  being  of  such  design  or  50  hung  that  the  connector 
will  break  apart  readily  at  any  position  of  the  strained  cable. 
The  connector  must  be  kept  at  least  4  ft.  above  the  floor.  For 
all  portable  lights  keyless  molded-mica  or  metal-sheathed  por¬ 
celain  sockets  equipped  with  handle,  hook  and  guard  must  be 
employed. 

For  charging  theater  stage  cable  must  be  employed,  this  cable 
carrying  the  female  end  of  a  pin  plug  connector  or  equivalent 
of  a  capacity  of  at  least  50  amp,  the  male  end  being  of  such 
design  or  so  hung  that  the  connector  will  break  apart  readily 
at  any  position  of  the  strained  cable.  The  connector  must  be 
kept  at  least  4  ft.  above  the  floor  and  the  male  end,  if  not  located 
on  a  switchboard  or  charging  panel,  must  be  shielded  against 
accidental  contact. 

Motors,  if  not  located  at  least  4  ft.  above  the  floor,  must  be 
of  the  fully  inclosed  type  or  must  be  inclosed  in  an  approved 
fireproof  room  shut  off  from  the  main  building. 


ELECTRIC  FOUNTAIN  AT  SAN  DIEGO,  CAL. 

The  accompanying  engraving  is  from  a  day  photograph  of  a 
$10,000  electric  fountain  recently  presented  to  the  City  of  San 
Diego  by  Mr.  Lewis  J.  Wilde.  The  fountain,  which  was  de¬ 
signed  by  Architect  Gill  and  is  located  on  the  city  plaza,  is 


Electric  Fountain  at  San  Diego,  Cal. 
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and  the  smaller  lower  dome  is  covered  by  the  spray  from 
nozzles  around  the  side  of  the  basin.  Tungsten  lamps  colored 
red,  white  and  blue  are  located  inside  the  dome  and  can  be 
blended  into  many  combinations  of  colors  by  a  flasher  driven 
by  a  %-hp  motor.  Pumping  is  done  by  a  20-hp  motor  in  the 
base  of  the  fountain.  The  flasher  and  electrical  apparatus  also 
are  located  in  the  base,  the  domes  being  thoroughly  water¬ 
tight.  There  are  in  all  for  the  lighting  of  the  fountain  sixty 
Soo-watt  and  184  40-watt  tungsten  lamps.  The  total  con¬ 
nected  load  of  the  fojmtain,  including  the  motors,  is  52.3  kw. 
The  energy  is  supplied  by  the  San  Diego  Consolidated  Gas  & 
Electric  Company,  one  of  the  properties  controlled  by  H.  M. 
Byllesby  &  Company. 


DECORATIVE  ADVERTISING  STREET  LIGHTING. 


The  resulting  illumination  is  excellent,  and  the  effect  can 
possibly  be  best  put  in  its  inverse  form,  namely,  that  the  other 
side  of  the  street  is  thrown  so  completely  in  the  shade  that 
the  merchants  there  have  taken  into  immediate  consideration 
the  installation  of  additional  lighting,  which  will  prevent  the 
business  all  being  done  on  the  opposite  side. 

Since  this  lighting  has  been  installed,  although  the  buildings 
are  not  yet  completed,  there  has  been  already  a  300  per  cent 
increase  in  the  number  of  inquiries  concerning  them,  and  Mr. 
Tollner  is  so  well  pleased  and  satisfied  with  the  effectiveness 
of  this  advertising  that  he  has  contracted  to  have  two  addi¬ 
tional  standards,  one  on  each  of  the  side  streets. 

The  Brooklyn  Edison  Company  has  advertised  this  installa¬ 
tion  extensively  in  the  local  newspapers,  and  already  a  number 
of  merchants  in  other  parts  of  the  city  have  become  interested. 


A  fine  example  of  decorative  advertising  street  lighting,  due 
to  individual  enterprise,  has  just  been  installed  in  Brooklyn. 
Mr.  Hugo  Tollner,  who  is  building  a  block  of  stores  and  apart¬ 
ments  on  Bedford  Avenue  between  Putnam  Avenue  and 
Madison  Street,  decided  at  the  solicitation  of  a  salesman  of 
the  Edison  Electric  Illuminating  Company  that  it  would  be 
good  policy  to  install  a  distinctive  and  attractive  system  of 
street  illumination  as  an  advertisement  for  his  property.  The 
details  of  the  installation  were  worked  out  between  the  owner 


and  the  sales  force  of  the  company.  The  result  is  shown  in  the 
accompanying  illustration.  The  block  is  200  ft.  long,  and.  as 
will  be  noted,  six  standards  are  used.  Each  ‘  standard  is 
equipped  with  five  loo-watt  tungsten  lamps,  with  i6-in.  opal 
globes.  The  standards,  which  were  made  by  the  J.  L.  Mott 
Iron  Works,  are  installed  on  the  sidewalk  abutting  the  curb. 
They  are  switched  on  and  off  by  the  company  in  accordance 
with  a  definite  schedule. 

1 


THE  RATE  QUESTION. 


By  H.  C.  Abell. 

I  have  read  with  interest  the  various  articles  on  rates, 
diversity  factor,  etc.,  which  have  appeared  in  the  Electrical 
World  from  time  to  time  and  should  like  to  make  some  com¬ 
ments  on  the  editorial  on  “Diversity  Factors,”  Nov.  24, 
page  1212;  on  the  discussion  at  the  recent  meeting  of  the  Illinois 
Electrical  Association  of  the  basis  used  for  figuring  a  rate, 
Nov.  3,  page  1048;  and  on  the  example  of  a  consumer’s  bill 
on  a  readiness-to-serve  rate  given  in  the  report  of  the  meeting 
of  the  Empire  State  Gas  &  Electric  Association  and  appearing 
in  the  issue  of  Nov.  3,  page  1050.  The  consumer’s  bill  above  re¬ 
ferred  to  shows  three  distinct  charges,  namely,  consumer,  capac¬ 
ity  and  output,  each  of  which  is  undoubtedly  based  on  cost. 
Many  operators  and  managers  of  public-service  corporations,  as 
well  as  rate-regulating  bodies,  are  apparently  in  favor  of  a  rate 
which  charges  a  maximum  price  for  the  first  number  of  hours' 
use  on  a  demand  or  assumed  demand,  the  rate  decreasing  with 
the  increased  hours  of  use.  The  basis  for  estimating  the  step 
is  usually  the  same  as  the  example  shown  on  page  1048.  The 
demand  or  percentage  of  connected  load  on  which  the  con¬ 
sumer  is  to  pay  for  his  use  of  energy  is  usually  based  on  the 
relative  demand  of  the  class  of  consumer  to  which  he  belongs 
with  respect  to  the  maximum  station  demand.  If  nothing  else 
entered  into  the  problem,  and  the  fixed  charges  were  lumped 
together  as  shown,  and  not  separated,  as  they  should  be,  into 
the  consumer’s  and  capacity  expense,  then  the  claim  that  the 
residential  consumers  showing  a  demand  of  20  per  cent  to  25 
per  cent  of  the  connected  load  are  profitable  is  substantiated. 
A  further  analysis  would  be  necessary  to  obtain  rates  as  shown 
by  the  sample  of  a  consumer’s  bill.  Such  an  analysis,  I  think, 
will  clearly  demonstrate  that  generally  residential  consumers 
as  a  class  are  unprofitable  with  a  maximum  rate  of  only  10 
cents  to  12  cents  per  kw-hour. 

The  records  which  I  have  obtained  of  the  demands  of  certain 
classes  of  consumers  with  respect  to  the  maximum  station 
demand  show  a  simultaneous  demand  of  residences  of  from 
18  per  cent  to  70  per  cent  of  the  connected  load.  These  de¬ 
mands  were  obtained  individually,  collectively  grouped  on  one 
lighting  transformer,  and  on  individual  feeder  circuits  running 
direct  from  the  distributing  switchboard,  furnishing  energy  to 
practically  only  one  class  of  consumers.  In  the  example  which 
follows  the  demand  for  residences,  as  nearly  as  could  be  ob¬ 
tained,  was  25  per  cent  of  the  connected  load  at  the  time  of  the 
maximum  station  demand. 

Many  rate-makers  advocate  that  the  total  fixed  charges, 
the  interest  (total  allowable  net  earnings),  the  depreciation, 
etc.,  should  be  put  into  the  fixed  portion  of  the  rate.  If  bills 
were  rendered  on  a  readiness-to-serve  rate,  as  shown  by  the 
example  on  page  1050,  then  each  consumer  would  pay  his  por¬ 
tion  of  the  fixed  expense  whether  he  used  energy  or  not  and 
there  would  be  no  incentive  for  the  company  to  develop  long- 
hour  use,  as  the  energy  would  be  paid  for  only  according  to 
the  actual  output  costs,  with  no  profits  to  the  seller,  except 
the  profit  obtained  from  the  consumer  on  account  of  being 
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connected  and  being  able  to  demand  service  whenever  he 
desired. 

The  operating  expenses  should  be  carefully  analyzed  and 
segregated  into  consumer,  capacity  and  output  expenses,  and 
then  the  interest,  depreciation,  etc.,  should  be  divided  in  such 
a  manner  that  the  output  cost  of  energy  will  return  a  profit 
and  bear  a  portion  of  the  depreciation  charge. 

The  following  example  will  show  how  it  is  possible  to  be 
misled  into  believing  residential  consumers  more  profitable  than 
they  actually  Arc.  The  sales  of  energy  for  residential  and 
commercial  lighting  amounted  to  3,300,000  kw-hours  for  the 
year  considered.  The  segregated  expenses,  which  include  in¬ 
terest  on  the  property  of  the  company  and  allowance  for  depre¬ 
ciation,  are  as  follows : 


Consumers’  expense .  f80,71S.0S 

Capacity  expense .  87,586.89 

Output  exi)ense .  155,325.91 


Total  exjjense .  5323,627.85 


I  he  demands  were  estimated  from  the  relative  class  group 
<lemand  to  the  maximum  station  demand  and  were  taken  as  a 
percentage  of  the  connected  load.  Residences  were  found  to 
have  a  demand  of  relatively  25  per  cent  of  the  connected  load 
at  the  maximum  station  demand;  but  by  analysis  (not  to  a 
conclusion)  it  was  found,  owing  to  the  increased  investment 
necessary  in  distribution,  etc.,  that  this  should  be  increased. 

Tentative  figures  of  60  per  cent  of  connected  load  for  the 
first  ten  lamps  and  33J4  per  cent  for  all  other  residential  lamps 
were  considered  to  represent  the  active  or  residential  demand, 
the  average  of  all  working  out  to  about  50  per  cent  of  the 
connected  load  for  the  residential  demand  instead  of  25  per 
cent. 

On  the  basis  of  demand  to  connected  load  which  was  taken 
the  consumption  was  as  follows : 


Knerny  used  durinK  the  first  hour  .  30.8  percent 

"  second  “  .  19.8  " 

. third  “  .  12  2  ”  ’• 

“  "  “  fourth  “  .  7.0  •• 


“  “  “  excess  over  four  hours .  29.3  “ 

The  energy  used  by  the  residential  consumers  was  as  follows : 


First  hour .  50.8  per  cent  of  residential  consumption 

Second  "  27.0  . . 

Third  “  .  11.6 . 

Fourth  “  .  4.8 . 

Excess  .  .5.8  “ 


.\ssuming  that  a  rate  is  desired  which  has  one  price  for  the 
first  two  hours  of  use,  a  reduced  price  for  the  next  two  hours 
and  a  third  price  for  all  excess  over  the  first  four  hours’  use. 

then 


Energy  used  for  the  first  two  hours  is .  1,669,800  kw-hours 

“  "  “  second  “  "  663,300 

"  “  “  excess  over  four  hours .  966,900 

Total .  3,300,000 


Consumers’ expense .  $80,715.05 

Caiwcity  exptense .  87,586.89 

1,669,800  kw-hours  at  output  cost  figured .  78,580.78 


Tot.al .  $246,882  72 


.•\ssuming  that  an  initial  rate  of  14  cents  per  kw-hour  was 


desired,  then : 

1,669,800  kw  hours  at  $0.14 .  $233,772.00 

Cost  carried  to  second  rate .  $13,110.72 

603,300  kw  hours  at  output  cost .  31,214.90 

Total .  $44,325.62 


which  makes  the  third  step  approximately  4  cents  per  kw-hour. 

.\ssuming  a  rat^  of  8  cents  per  kw-hour  for  the  second  step, 
we  have : 


663,300  kw-hours  at  $0.08 .  $53,064.00 

Credit  to  excess  rate .  $8  738.38 

966.900  kw-heurs  at  output  cost .  45,530 . 23 


$36,791  8.5 

The  total  expense,  including  interest  and  depreciation,  was 
$323,627.85,  as  shown  in  the  next  table. 

I 


There  was  consumed  by  the  residential  patrons  824,012  kw- 
hours,  of  which  641,577  kw-hours  was  during  the  first  two 
hours,  133,544  kw-hours  during  the  next  two  hours,  and  48,891 
kw-hours  in  excess  of  the  first  four  hours. 

SUMMARY  OF  REVENUE. 


Revenue  from  first  rate .  $233,772.00 

“  second  “  53,064.00 

“  “  third  “  .  36,791.85 


Total  revenue .  $323,627.85 


Based  on  approximately  50  per  cent  of  the  connected  load  as 
active,  instead  of  25  per  cent,  as  shown  by  the  instantaneous 
demand  with  respect  to  the  station  maximum  demand,  the 
revenue  would  be  as  follows : 


641,577  kw-hours  at  $0.14 .  $89,820.78 

13.3,544  “  at  0.08 .  10,683.52 

48,891  ”  at  0.04 .  1,955  64 


ToUl .  $102,459.94 

At  old  rate  of  $0. 1 5  per  kw-h'  ur .  1 23,601 . 80 


Reduction .  $21,141.86 


On  the  basis  frequently  used  the  residential  consumers  would 
have  a  reduction  of  $21,141.86.  Therefore,  in  order  that  the 
company  may  meet  the  same  obligations,  some  other  consumers 
would  have  to  be  raised  an  equal  amount. 

The  following  shows  more  nearly  the  actual  conditions :  75 

per  cent  of  the  consumers  were  occupants  of  residences  and 
78  per  cent  of  the  bills  werq  ^or  residences. 


75  percent  of  the  consumers’  charge .  $60,536.28 

25  per  cent  of  the  capacity  charge .  21,896. 72 

824,012  kw-hours  at  output  cost .  38,683 . 88 


Actual  cost,  including  interest  and  depreciation .  $121,116.88 


or  about  14.7  cents  per  kw-hour. 

Therefore,  on  a  cost  basis  as  nearly  as  can  be  arrived  at,  the 
deficit  on  the  residential  consumption  by  the  use  of  the  apparent 
equitable  step  system  would  be  $18,756.94,  or  18.3  per  cent, 
which  would  have  to  be  made  up  by  the  more  profitable  con¬ 
sumers.  Loading  the  expense  on  to  the  profitable  consumers 
makes  it  more  difficult  to  compete  with  other  services  of  light 
(private  plants,  etc.),  without  discrimination  between  con¬ 
sumers. 

As  to  installing  a  flat-rate  system  based  on  a  demand  w'hich 
is  limited  by  some  interrupting  device,  my  experience  has  been 
that  it  is  essential  to  estimate  a  large  load  factor,  as  otherwise 
the  consumption  and  cost  is  out  of  proportion  with  the  actual 
money  received.  This  rate  appears  to  me  to  encroach  too 
much  upon  the  fuel-supply  man’s  business  and  without  receiving 
a  just  compensation,  unless  the  flat  rate  is  put  at  almost  a  pro¬ 
hibitive  price. 

I  do  not  write  this  as  a  rate  expert,  but  merely  as  one  in¬ 
terested  in  the  question  of  rates  and  with  the  hope  that  it  will 
lead  to  other  contributions. 


ELECTRIC  COMPANY  PRECLUDED  FROM  GIVING 
EVIDENCE  AS  TO  CONDITION  OF  WIRES. 

The  Court  of  Appeals  of  Maryland  has  decided  that  if  in 
defending  an  action  for  damages  an  electric  company  wishes  to 
introduce  evidence  as  to  the  condition  of  its  wires  at  the  time 
of  the  accident  for  which  the  action  is  brought  it  should  con¬ 
duct  the  examination  as  soon  as  possible  after  the  accident. 
In  the  case  an  electric  light  company  was  not  permitted  to  in¬ 
troduce  testimony  as  to  the  condition  of  its  wires  where  it  ap- 
lieared  that  the  witness  had  not  examined  the  wires  until  nearly 
two  years  after  the  accident  for  which  the  company  was  being 
sued. 

The  following  is  quoted  from  the  opinion ;  “An  examination 
of  the  wires  at  the  place  of  accident  in  September,  1909,  could 
reflect  no  light  upon  the  position  or  condition  of  the  wires  in 
.\ugust,  1907,  the  date  of  the  accident.  According  to  the  proof 
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the  wires  had  been  repaired  along  the  line  from  time  to  time 
after  the  accident,  and  after  a  storm,  on  March  4,  1909,  they 
were  all  taken  down  and  a  new  wire  put  up.  The  position  of 
the  wire  in  1909,  nearly  two  years  after  the  date  of  the  acci¬ 
dent  in  this  case,  would  afford  no  fair  or  reasonable  presump¬ 
tion  as  to  the  position  of  the  wire  at  the  date  of  the  accident, 
because  the  whole  line  had  been  taken  down  and  a  new  one  put 
up.  The  condition  or  place  of  a  thing  at  the  time  of  an  in¬ 
jury,  says  Mr.  Wigmore  in  his  work  on  evidence,  page  367, 
may  always  be  evidence  by  showing  its  condition  before  or 
after  that  time,  provided  no  substantial  change  has  occurred. 
This  wire,  as  we  have  seen,  had  been  repaired  from  time  to 
time  after  the  accident  and  had  been  so  damaged  by  the  storm 
of  March.  1909,  that  it  had  to  be  removed  and  new  wire  sub¬ 
stituted  therefor.  It  would  be  exceedingly  dangerous  and  ob¬ 
noxious  to  the  well-established  rules  of  evidence  to  permit  the 
introduction  of  this  character  of  testimony  after  such  a  length 
of  time  and  after  the  wires  had  been  repaired  and  had  been 
subject  to  such  use  for  the  purpose  of  showing  that  they  re¬ 
mained  in  the  same  condition  as  at  the  date  of  the  accident. 
It  would  not  be  relevant  to  the  issue  nor  capable  of  explain¬ 
ing  it,  but,  on  the  contrary,  would  be  entirely  too  remote  and 
misleading.’' 


Wiring  and  Illumination 


SPECIAL  LIGHTING  AT  GREEN  BAY,  WIS. 


sixteen  7S-watt  series  tungsten  lamps,  have  been  erected 
throughout  five  of  the  principal  blocks.  The  arches  are  oper¬ 
ated  until  II  p.  m.  and  the  company  derives  an  income  of  62 
cents  per  month  for  each  lamp. 

In  the  construction  of  the  arches  the  Grand  Rapids  method 
of  suspending  lamp  hangers  of  varying  lengths  from  catenary 
spans  stretched  between  buildings  has  been  employed.  Two 
iio-volt  series  circuits  are  used,  alternate  lamps  in  each  span 
being  connected  to  separate  circuits,  so  that  the  breaking  of  one 
lamp  will  extinguish  only  part  of  the  lamps  on  the  arch.  The 


Fig.  2 — Office  of  Green  Bay  Gas  &  Electric  Company. 


Coincident  with  the  bringing  of  hydroelectric  energy  into 
Green  Bay,  VVis.,  from  the  High  Falls  of  the  Peshtigo  River, 
sixty  miles  north  of  the  city,  the  Green  "Bay  Gas  &  Electric 
Company  has  begun  an  aggressive  new-business  campaign  for 
lighting  and  motor  customers.  Within  two  months  the  electric 
lighting  consumers  have  increased  to  1200,  a  gain  of  20  per 
cent  in  a  city  of  25,000  population.  A  number  of  gasoline 
lighting  systems  have  already  been  removed  and  tungsten  in¬ 
stallations  have  been  substituted.  The  company  has  set  an  ex¬ 
ample  in  the  use  of  electricity  by  arranging  a  brilliant  display  on 
the  front  of  the  building  in  which  its  offices  are  located,  besides 


Fig.  1 — Series  Tungsten  Arc  Lighting. 

installing  attractive  exhibits  in  its  show  windows.  Each  of  the 
large  question-mark  figures  in  the  right-hand  window  contains 
ten  lamps,  one  group  being  40-watt,  32-cp  tungstens  and  the 
other  56-watt,  i6-cp,  carbon-filament  lamps.  These  are  supplied 
with  energy  through  two  meters,  which  can  be  easily  read  by 
the  public,  educating  users  of  electricity  in  the  comparative 
economy  of  the  new  metal-filament  lamp. 

The  downtown  streets  have  also  been  lighted  by  special 
tungsten-lamp  arches  paid  for  by  the  adjoining  merchants. 
Within  three  months  thirty-five  of  these  arches,  each  carrying 


merchants  pay  their  assessments  on  a  front-foot  basis,  distinc¬ 
tion  being  made,  however,  on  the  number  of  hours  during 
which  the  merchant’s  store  is  open  in  the  evening.  Those 
establishments  closing  at  6  p.  m.  pay  $2.12  a  month  for  each 
33-ft.  front.  Business  houses  remaining  open  after  6  p.  m.  pay 
$4  a  month  for  each  store  front.  The  expense  of  installing 
the  arches  has  been  met  by  charging  the  property  owners  a 
larger  monthly  amount  during  the  first  six  months.  The  short- 
hour  stores  thus  pay  $4.40  during  this  period,  and  the  long- 
hour  stores  $5  per  front.  Mr.  F.  E.  Koehler  is  manager  of  the 
new-business  department  of  the  Green  Bay  Gas  &  Electric 
Company  and  has  charge  of  the  campaign  which  is  now  in 
progress. 


INTERIOR  WIRING  IN  IRON  CONDUIT. 


Trinidad,  Col.,  is  taking  up  the  passage  of  an  electrical  ordi¬ 
nance  requiring  all  new  wiring  and  rewiring  within  fire  limits  to 
I>e  in  iron-conduit  construction.  The  work  of  the  Rocky  Moun¬ 
tain  Fire  Underwriters’  Association  and  of  Mr.  R.  Daugherty, 
the  municipal  inspector,  has  been  so  effective  that  out  of  nine 
large  buildings  now  under  construction  in  the  city  eight  are  be¬ 
ing  wired  in  conduit.  It  is  probable  that  an  Eastern  city  of 
i2,oco  installing  such  a  proportion  of  conduit  wiring  would  be 
hard  to  find.  Trinidad  is  the  sixth  city  in  Colorado  to  pass  a 
conduit  ordinance. 

Mr.  E.  R.  Townsend,  electrical  engineer  with  the  Western 
Union  Underwriters,  is  investigating  the  advisability  of  urging 
Denver  to  adopt  an  ordinance  calling  for  underground  wiring 
in  the  congested  district  of  that  city. 

Pueblo,  Col.,  which  in  the  past  has  been  notorious  for  its 
hazardous  methods  of  inside  wiring  construction,  has  devel¬ 
oped  greatly  in  this  respect  under  the  ordinance  recently  sub¬ 
mitted  by  Mr.  W.  J.  Canada,  electrical  engineer  for  the  Rocky 
Mountain  Fire  Underwriters’  Association.  Mr.  J.  F.  Camp¬ 
bell,  the  city  electrician,  is  devoting  much  time  to  reinspection 
and  calling  the  attention  of  property  owners  to  dangerous  ex¬ 
isting  wiring  conditions.  In  the  last  three  months  some  four¬ 
teen  complete  rewirings  have  been  secured  in  rigid  conduit 
construction,  and  the  owners  and  tenants  have  received  sub- 
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stantial  credits  in  insurance  ratings.  In  several  instances  the 
rewiring  has  amounted  in  insurance  saving  to  20  per  cent  on 
the  investment. 


TUNGSTEN-CLUSTER  LIGHTING  FOR  MICHIGAN 
BOULEVARD,  CHICAGO. 

After  practical  tests  lasting  more  than  a  year  of  the  various 
modern  illuminants  available  for  outdoor  lighting,  including 
open  and  inclosed  carbon-arc  lamps,  metallic-flame  lamps,  white 
and  orange  flaming-arc  lamps,  tungsten  clusters  and  mantle 
gas  lamps  the  Chicago  South  Park  Commission  has  awarded 
its  choice  for  the  ornamental  lighting  of  Michigan  Boulevard 
between  Randolph  and  Twelfth  Streets  in  favor  of  tungsten- 
cluster  standards.  An  account  of  the  interesting  preliminary 
experiments,  in  the  course  of  which  complete  installations  of  the 
various  illuminants  were  made  along  different  sections  of 
Michigan  Boulevard,  was  given  in  the  Electrical  IVorld  of  July 
29,  1909.  The  final  choice  and  arrangement  of  illuminants  was 
determined  with  a  view  to  the  ornamental  appearance  of  the 
street,  both  by  daylight  and  after  dark,  as  well  as  with  refer¬ 
ence  to  the  illumination  secured  on  the  street  surface. 
Throughout  this  section,  along  the  Grant  Park  lake  front,  Michi¬ 
gan  Boulevard  is  130  ft.  wide  and  is  the  principal  automobile 
thoroughfare  of  the  city.  The  west  side  of  the  boulevard  is 
flanked  by  massive  hotels  and  office  buildings  which  overlook 
the  roadway,  park,  Art  Institute,  Field  Museum  site  and 
yacht  clubs  to  the  lake  on  the  east.  Michigan  Boulevard  is 
therefore  one  of  the  promenade  and  show  places  of  Chicago 
and  extreme  care  was  taken  in  arranging  its  lighting  to  have 
this  represent  the  most  advanced  practice. 

The  curb  posts  selected  for  this  boulevard  lighting  are  shown 
in  the  accompanying  illustration,  which  is  taken  from  a  picture 
of  the  wooden  model  recently  erected  on  the  sidewalk  for  the 
inspection  of  the  judges  who  passed  upon  the  design.  With 
slight  modifications  the  type  of  post  shown  here  was  accepted. 
It  is  of  dignified  ornamental  design,  19.5  ft.  high,  surmounted 
by  a  Renaissance  cap  with  six  richly  decorated  arms  from 


Fig.  1 — Proposed  “Safety  Island”  Pillars  for  Chicago  Boulevard. 

which  are  suspended  six  lOO-watt  tungsten  lamps  in  12-in. 
.\lba  globes,  at  a  height  of  15  ft.  above  the  street  level.  These 
posts  will  be  spaced  opposite  each  other  at  approximately  80-ft. 
intervals  along  the  curb  lines,  135  posts  being  used  in  the 
downtown  section  from  Randolph  to  Twelfth  Street. 

At  the  principal  crossings  of  this  automobile  thoroughfare 
it  has  been  found  necessary  to  place  islands  of  safety  for  the 
convenience  of  pedestrians  and  to  insure  that  drivers  heed 


the  rules  of  the  road  about  keeping  well  to  the  right  in  round¬ 
ing  corners.  These  “islands  of  safety”  in  the  middle  of  the 
roadway  are  marked  by  lamp-posts,  which  carry  a  single  loo- 
watt  tungsten  lamp  inclosed  in  a  red,  frosted  globe  to  warn 
drivers  after  nightfall  of  their  presence.  The  accompanying 
picture  shows  several  of  the  island  standards  which  were  sub¬ 
mitted  in  the  competition.  The  one  selected  by  the  commis¬ 
sioners  will  be  a  composite  of  two  of  those  illustrated.  Its 


Fig.  2 — Tungsten-Cluster  Posts  for  Michigan  Boulevard,  Chicago. 

upper  shaft,  conforifling  closely  to  the  design  of  the  curb  posts, 
will  be  carried  on  a  tripod  base.  The  loo-watt  tungsten  lamp 
inclosed  in  its  red  ball  globe  will  be  mounted  ii  ft.  above  the 
street  level.  Besides  its  use  at  the  Michigan  Boulevard  cross¬ 
ings  the  same  type  of  island  pillar  will  be  employed  at  other 
boulevard  and  park  crossings  in  the  South  Side  park  system. 
One  hundred  of  these  island  pillars  have  been  contracted  for 
by  the  commissioners. 

The  successful  curb-lighting  posts  were  designed  by  D.  H. 
Burnham  &  Company,  architects,  Chicago,  and  are  being  cast 
by  the  Dearborn  Foundry  Company,  Chicago. 


RECENT  TELEPHONE  PATENTS. 


AUTOMATIC  SYSTEMS. 

In  all  automatic  systems,  just  as  in  the  multiple  manual  sys¬ 
tems,  the  finding  or  selection  of  desired  lines  is  dependent  upon 
the  terminals  of  these  latter  being  arranged  according  to  co¬ 
ordinates  related  to  the  serial  numbers.  With  the  manual  sys¬ 
tems  the  usual  arrangement  is  by  hundreds  upon  a  plane  sur¬ 
face,  the  individual  numbers  being  arranged  within  the  hundred 
groups  by  secondary  co-ordinates.  Similarly,  automatic  systems 
may  be  arranged  with  terminals  upon  a  plane  surface  in  groups 
of  100.  Such  an  arrangement  has  been  largely  superseded,  as 
two  translations  of  the  contact  wipers  in  a  single  plane  are  not 
so  readily  obtained  as  a  rotation  and  a  translation.  The  usual 
automatic  system  has  a  cylindrical  contact  surface  with  in¬ 
wardly  projecting  terminals.  The  wipers  are  carried  by  a  shaft 
coincident  with  the  axis  of  the  cylinder.  Longitudinal  motion 
of  the  shaft  selects  one  co-ordinate  and  rotation  the  other. 

In  a  selector  patented  by  Mr,  A.  H.  Dyson,  of  Chicago,  the 
cylindrical  surface  has  been  abandoned  in  favor  of  the  spheri¬ 
cal.  The  usual  rotation  shaft  carries  a  contact-carrying  cam 
upon  a  horizontal  axis,  this  latter  coincident  with  the  center  of 
the  sphere.  The  contacts  are.  arranged  in  vertical  and  horizon¬ 
tal  planes.  The  rotation  of  the  vertical  shaft  selects  the  ver¬ 
tical  row  and  the  rotation  of  the  arm  about  its  horizontal  axis 
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selects  the  proper  unit  of  the  row.  Fig.  i  shows  the  parts  of 
the  apparatus.  Mr.  Dyson  has  assigned  his  patent  to  the  Kel¬ 
logg  Switchboard  &  Supply  Company. 

Mr.  H.  G.  Webster,  of  Chicago,  has  also  obtained  a  patent 
for  an  automatic  system,  this  being  assigned  to  the  same  com¬ 
pany.  This  system  is  one  where  the  contacts  are  arranged  in 
considerable  groups,  say,  100,  in  a  complete  circle.  With  a  ' 


Fig.  1 — Dyson’s  Switch  for  Automatic  Telephone  System. 

single  wiper  it  will  be  appreciated  that  for  high  numbers  of  a 
group  considerable  time  will  be  required  to  drive  the  arm  from 
normal  position  almost  around  the  circle.  To  avoid  this  the 
contacts  are  divided  into  several  parts.  Thus  five  parts  would 
give  twenty  contacts  each.  A  space  is  left  between  each  two 
groups  and  a  spider  of  five  arms  is  used  as  the  contact  maker. 

1  he  arms  are  electrically  isolated  normally  and  at  the  time  of 
use  only  one  is  in  service,  as  the  connection  of  the  arms  is 
under  control  of  a  relay  associated  with  the  desired  group  of 
lines.  After  a  connection  has  been  made  and  cleared,  the  shaft 
travels  forward  until  the  arms  again  clear  all  contacts. 

SWITCHBOARD  CIRCUIT  SYSTEMS. 

With  the  usual  two-wire  common-battery  system  the  cord 
supervisory  lamps  are  under  control  of  two  relays.  One  re¬ 
lay  closes  the  circuit  of  the  lamp  as  soon  as  a  cord  is  put  in 
use  and  it  maintains  its  contacts  closed  so  long  as  connected  to 
a  line.  To  overcome  the  necessity  for  this  control  relay  Mr.  C. 
C.  Bradbury  has  made  his  answering  and  multiple  jacks  differ¬ 
ently,  the  latter  retaining  the  small  spacing  and  simplicity  of 
the  two-wire  jack  and  the  former  being  made  a  three-wire 
jack.  Similarly,  answering  plugs  have  a  ring  contact  to 
register  with  the  extra  jack  springs.  The  circuits  of  both 
supervisory  lamps  of  a  cord  pair  are  then  carried  through  this 
ring  contact,  so  that  the  circuits  of  both  lamps  are  completed 
when  and  only  when  the  answering  plug  is  up.  The  patent  for 
this  circuit  is  also  assigned  to  the  Kellogg  company. 

A  through  ringing-trunk  circuit  forms  the  subject  of  a  pat¬ 
ent  granted -to  Mr.  E.  E.  Clement,  of  Washington,  D.  C.  With 
such  trunk  circuits  used  with  selective  party  lines  it  has  been 
heretofore  necessary  for  the  trunk  operator  not  only  to  con¬ 
nect  the  trunk  with  the  desired  line,  but  also  to  set  a  selector 
ringing  key  so  that  when  the  distant  operator  desires  to  ring  a 
station  on  the  line  the  proper  type  of  ringing  current  for  the 
desired  station  would  be  applied.  According  to  the  present  in¬ 
vention  the  distant  operator  may  choose  and  connect  the  proper 
type  of  selective  current.  This  is  done  through  auxiliary  re¬ 
lays  responsive  in  sequence  to  current  impulses  sent  over  the 
trunk  by  the  distant  operator.  This  patent  has  been  assigned 
to  the  North  Electric  Company. 

In  a  similar  trunk  system  patented  by  Mr.  C.  S.  Winston  the 
trunk  operator  sets  the  selective  key  and  connects  the  trunk, 
and  the  ringing  current  is  then  intermittently  applied  through 
the  agency  of  a  rotating  commutator  until  the  called  station 
answers  or  the  distant  operator  disconnects. 

COMBINED  TELEPHONE  AND  TELEGRAPH  SYSTEM. 

Along  electric  railways  the  telephone  and  telegraph  may  be 
operated  over  the  same  wires,  using  the  500-volt  trolley  cur¬ 


rent  as  a  current  supply  for  the  telegraph.  Mr.  E.  R.  Cunning¬ 
ham,  of  Des  Moines,  has  invented  and  patented  such  a  sys¬ 
tem.  Fig.  2  shows  a  station  of  his  system.  The  telegraph  in- 
truments  are  worked  in  multiple  instead  of  the  usual  series  re¬ 
lation.  The  arrangement  for  stepping  down  the  effective  volt¬ 
age  of  the  trolley  circuit  will  be  self-evident.  It  will  also  be 
noted  that  the  telegraph  circuit  is  applied  at  the  inductive  mid¬ 
dle  of  the  line  through  a  split  coil  and  that  the  home  instru¬ 


ment  is  protected  against  an  excess  of  current  by  introducing 
resistance  at  each  depression  of  the  home  key. 

STEP-BY  STEP  SYSTEM. 

A  patent  has  just  been  granted  Mr.  H.  J.  Roberts,  of  Evans¬ 
ton,  Ill,,  which  relates  to  his  well-known  system  of  step-by- 
step  party-line  working.  In  his  system  one  side  of  the  line  is 
divided  into  sections  and  is  built  up  as  far  as  desired  by  relay 
apparatus  at  the  various  stations.  These  relays  are  responsive 
to  current  impulses  sent  out  by  the  operator.  At  the  same  time 
intermediate  stations  are  locked  out. 


Letters  to  the  Editor. 


Electrical  Charge  on  Dead  Wire. 

To  the  Editor  of  Electrical  World: 

‘  Sir  : — In  a  letter  in  your  issue  of  Nov.  10  relating  to  a 
charge  collecting  on  a  line  parallel  to  a  railroad  track  Mr. 
R.  St.  Clair  Seese  says  he  does  not  think  it  likely  that  the 
charge  referred  to  was  collected  from  the  steam  of  the  loco¬ 
motives.  As,  however,  no  distance  from  the  track  is  men¬ 
tioned,  it  is  not  clear  whether  it  was  possible  for  the  vapor  to 
hit  the  wires  without  wind. 

I  have  had  considerable  experience  in  connection  with  a 
telephone  line  that  crossed  a  railroad  track  at  a  height  of  40  ft. 
to  50  ft.,  and  which  would  get  a  charge  every  time  a  locomo¬ 
tive  passed  under  it  going  up  hill.  When  the  locomotive 
passed  on  the  way  down  hill  it  generally  coasted,  and  in  that 
case  no  charge  would  collect.  The  discharge  was  always  over 
the  telephone  lightning  arresters.  The  altitude  was  about  5500 
ft.  above  sea  level  and  our  climate  here  is  generally  very  dry. 
Of  course,  during  damp  weather  the  wire  did  not  collect  any 
charges,  probably  owing  to  leakage  over  the  insulators  and  at 
other  places. 

The  charge,  of  course,  was  given  the  wire  by  the  vapor  from 
the  locomotive,  and  at  times  so  little  vapor  was  required  to 
make  it  discharge  that  I  am  inclined  to  think  in  the  case  men¬ 
tion  by  Mr.  Seese  there  must  have  been  enough  steam,  or 
rather-  vapor,  carried  over  to  the  wire  to  create  the  charge.  It 
is  very  hard  to  say  that  there  was  no  wind  to  carry  the  mois¬ 
ture,  as  it  sometimes  takes  very  little  vapor.  Unless  very  care¬ 
ful  attention  was  given  to  this  point  ordinary  observation  would 
lead  one  to  think  that  the  vapor  did  not  touch  the  wire,  as  the 
observer  would  be  guided  by  the  smoke,  which  would  be  the 
only  visible  portion  on  a  hot  day,  and  the  locomotive  might 
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have  been  burning  a  fuel  that  was  well  handled  and  naturally 
gave  but  little  smoke,  thus  misleading  the  observer. 

Virginia  City,  Ner.  F.  O.  Broili. 


To  the  Editor  of  Electrical  World: 

Sir: — In  your  issue  of  Nov.  10,  1910,  Mr.  R.  St.  Clair  Seese 
cited  a  case  of  electrical  charge  on  dead  wire.  The  locality  in 
which  the  incident  related  occurred,  which  is  assumed  to  have 
been  Urbana,  Ill.,  or  vicinity,  suggests  the  possibility  of  such  a 
charge  being  given  to  the  wire  by  radiation  from  some  nearby 
wireless  sending  station.  The  distance  in  this  case  between  the 
location  of  the  charged  wire  and  the  location  of  one  or  several 
wireless  stations  of  reasonably  high  capacity  is  not  so  great  but 
that  the  wire  might  fall  well  enough  within  sending  range  of 
the  wireless  antenna  to  absorb  a  charge  from  it.  The  wire,  not 
being  ground-connected,  would  retain  any  charge  it  had  received 
until  a  way  for  discharge  w'as  provided. 

U.  S.  S.  Des  Moines.  H.  C.  Oxi.mks. 


Special  Rates  for  Special  Service. 


To  the  Editor  of  Electrical  World: 

Sir  : — The  editorial  in  your  issue  of  Dec.  i  on  certain  aspects 
of  rate-making  for  public-utility  companies  points  out  certain 
conditions,  ‘possibly  inequitable,  which  exist  in  the  present  prac¬ 
tice  with  regard  to  energy  rates  made  by  hydroelectric  transmis¬ 
sion  companies  which  do  not  retail  their  product,  and  discusses 
the  bearing  thereon  of  regulation  of  rates  by  the  community. 
This  suggests  a  related  phase  of  the  question  which  should  re¬ 
ceive  full  discussion,  namely,  the  effect  on  future  development 
of  the  establishment  by  public  authority  of  rigid  so-called  “non- 
discriminatory”  rates  for  electric  service  furnished  by  public- 
utility  companies.  .\  short  explanation  will  bring  out  the  bear¬ 
ing  of  this  matter. 

The  existing  rate-making  commissions  seem  to  get  at  the 
regulation  of  rate  schedules  for  public-utility  companies  from 
two  points  of  view,  .\ccording  to  one,  well  typified  by  the 
Wisconsin  Railroad  Commission,  an  attempt  is  made  to  arrive 
at  an  e.xact  cost  for  energy  and  to  prescribe  rates  in  such  a 
form  as  to  distribute  this  cost,  including  the  return  on  the  in¬ 
vestment,  proportionately,  among  the  several  consumers  or 
classes  of  consumeis  actually  taking  energy.  According  to  the 
other  point  of  view,  the  commission  is  supposed  merely  to  see 
that  the  maximum  rate  or  some  particular  rate  is  not  so  high 
as  to  return  an  unreasonably  large  dividend  on  the  fair  value 
of  the  property  used  in  the  service.  The  former  method  works 
out  to  a  fairly  logical  result,  at  least  in  the  type  of  cases  con¬ 
sidered  up  to  the  present  time,  but  has  in  it  an  element  of  po¬ 
tential  danger  for  the  future  development  of  the  utility  com¬ 
panies  and  consequently  for  the  public  served. 

For  example,  we  may  suppose  that  in  a  certain  system  the 
actual  cost  per  kw-hour,  the  demand  cost  and  the  consumer 
cost  have  been  determined  by  a  commission  according  to  some 
suitable  system  of  analysis  and  rigid  rates  established  thereupon. 
If,  now,  a  prospective  new  consumer,  perhaps  an  ice  plant,  offers 
to  take  considerable  energy  at  a  rate,  we  may  say,  10  per  cent 
less  than  the  prescribed  rate  for  energy  in  this  quantity,  but 
still  larger  than  the  output  cost  of  the  energy  plus  the  direct 
cost  of  serving  this  consumer,  the  utility  company  must  refuse 
the  offer,  to  the  actual  detriment  of  the  company  and  ultimately 
of  the  consumers.  For,  although  the  ice  plant  would  not  pay 
its  full  share  of  all  fixed  charges  (including  the  fair  return  on 
the  investment),  it  would  still  pay  something  over  and  above 
the  entire  increase  of  expenses  to  the  utility  plant  resulting  from 
the  new  service.  Of  course,  if  the  ice  plant  should  pay  the  full 
prescribed  rate  it  would  pay  a  still  higher  amount  toward  the 
total  fixed  expenses,  and  this  rate  should  be  insisted  upon  when 
the  service  company  will  actually  get  the  business  at  the  higher 
price.  But  we  may  assume  that  a  different  source  of  energy  is 


available  to  the  ice  plant  which  will  be  more  economical  than 
electricity  at  the  higher  rate,  and  that  the  lower  rate  is  the  only 
one  that  will  get  the  business.  In  this  case  it  is  clearly  to  the  ad¬ 
vantage  of  the  consumers  as  a  whole  that  the  ice  plant  be  taken 
on  at  the  lower  rate,  since  the  net  amount  of  fixed  charges  re¬ 
maining  to  be  met  by  the  former  consumers  will  in  the  aggre¬ 
gate  be  less.  ' 

While  such  a  line  of  argument  may  be  open  to  abuse  and 
may  frequently  be  offered  in  particular  cases  where  the  facts 
do  not  warrant,  nevertheless,  the  very  important  principle  is 
involved  that- it  may  be  of  advantage  to  a  public  utility  and  to 
the  public  served  to  supply  consumers  at  less  than  their  pro¬ 
portionate  contribution  to  the  total  fixed  charges,  provided  such 
consumers  cannot  be  got  at  a  higher  rate,  and  provided  that 
the  rate  contemplated  is  sufficient  to  cover  all  increase  in 
the  prior  expense  of  the  system,  due  to  the  new  load,  and  to 
contribute  in  addition  some  substantial  amount  toward  the  fixed 
charges.  Such  an  acceptance  of  a  consumer  would  not  be  at  all 
inequitable,  since  it  would  be  for  the  benefit  of  all  the  con¬ 
sumers. 

'  This  matter  is  not  one  to  be  passed  over  lightly,  for  the 
future  of  electric  lighting  and  motor  service  depends  to  a  super¬ 
lative  degree  upon  the  ultimate  cost  of  electric  energy  to  con¬ 
sumers.  The  lowering  of  the  cost  of  electricity  below  the  cost 
of  some  competing  source  of  energy  will  ordinarily  transfer  a 
large  part  of  that  load  to  electric  service,  other  things  being 
equal.  This  will  render  the  cost  of  production  less,  in  turn  per¬ 
mitting  a  lowering  of  price.  The  force  of  this  action  will  be 
seen  in  considering  what  would  have  been  the  effect  of  rigidly 
holding  the  price  of  electric  energy  in  the  past  at  the  rate  it 
was  found  necessary  to  charge  for  lighting  service.  Such  con¬ 
sumers  as  railways,  electrochemical  producers,  pumping  and 
large  manufacturing  establishments  of  various  sorts  must  have 
low-priced  energy,  and  while  ultimately,  on  account  of  the 
enormous  outputs  involved,  they  will  be  very  likely  to  carry 
their  full  share  of  all  fixed  expenses,  yet  the  start  must  be  made 
by  offering  low  rates  to  the  initial  customers  of  this  class.  The 
question  of  whether  extra  low  rates  can  be  properly  offered  in 
the  class  of  service  where  isolated  building  plants  are  most 
common,  especially  in  large  cities,  involves  this  principle. 

New  uses  for  electric  energy  will  spring  up  on  all  sides  with 
the  lowering  of  its  cost,  in  heating,  cooking,  sterilization,  etc., 
but  for  the  lower  cost  actually  to  be  realized  it  is  necessary  to 
get  these  new  and  enlarged  demands  actually  established,  which 
can  be  done  only  by  offering  the  low  rates  in  advance.  The 
cost  of  electric  energy  drops  not  only  with  the  increase  of  out¬ 
put,  but  with  the  improvement  in  daily  and  yearly  load-factor 
which  will  result  from  the  variety  of  uses  that  have  been 
suggested. 

Another  danger  in  the  specification  of  rigid  rates  is  the  pos¬ 
sibility  that  the  utility  company,  owing  to  the  necessary  group¬ 
ing  of  consumers  into  classes,  will  not  be  allowed  to  take  full 
advantage  of  energy  users  who  for  some  rather  exceptional  rea¬ 
son  are  especially  economical  to  serve,  but  who  must  have  low- 
priced  energy — for  example,  a  large  consumer  located  very 
close  to  the  power  house  or  one  that  takes  energy  only  off  the 
peak.  The  latter  will  probably  be  found  with  increasing  fre¬ 
quency  in  the  future  and  is  an  extremely  desirable  consumer. 

It  can  undoubtedly  be  said  that  any  regulating  commission 
which  makes  a  practice  of  establishing  rates  and  forms  of 
schedules  will  be  willing  to  make  a  special  rate  in  any  special 
ca^e  on  being  shown  that  such  w’ould  be  for  the  benefit  of  the 
other  consumers,  but  this  procedure  will  not  serve  the  purpose 
effectively.  The  question  as  to  how  far  a  company  can  afford 
to  lower  its  rate  below  the  strictly  proportionate  basis  will  de¬ 
pend  upon  many  conditions  very  difficult  of  determination  by  a 
commission.  The  extent  of  overlapping  peaks  in  considering  a 
new  consumer,  the  yearly  load  curves  of  the  consumer  and  of 
the  station,  the  probable  effect  of  a  low  rate  on  other  simi¬ 
larly  situated  possible  consumers  and  much  experience  and 
familiarity  with  the  local  conditions  are  ;n.portant  elements. 
But  more  important  still  are  the  delay  .'md  v.umbersom2ness  of 
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the  procedure  in  the  determination  in  a  contested  case  of  any 
particular  rate  matter  by  a  commission.  It  is  clear  that  the 
utility  company  in  negotiating  for  new  consumers  of  the 
character  here  under  discussion  must  be  able  to  offer  definite 
rates  and  have  some  discretion  in  making  contracts,  even 
though  they  may  be  made  within  the  full  knowledge  of  and 
subject  to  later  review  by  a  commission,  .'\gain,  the  expense  of 
many  rate  contests  in  cases  of  single  consumers  would  be  an 
extremely  serious  feature. 

These  special  rates  cannot  well  be  formulated  in  advance  of 
the  appearance  of  consumers,  since  they  will  depend  fully  as 
much  on  the  limitations  surrounding  the  consumer  and  the 
competing  sources  of  energy  open  to  him  as  will  the  actual 
costs  of  energy  to  the  service  company. 

As  a  conclusion  from  these  various  considerations  it  would 
appear  that :  First,  it  should  always  remain  possible  for  a 
public-utility  company,  in  spite  of  the  prior  fixing  of  rates  by 
a  commission  and  the  publishing  of  schedules,  to  offer  special 
rates  to  individual  consumers  whereby  additional  desirable  energy 
may  be  obtained,  provided  the  rate  is  sufficient  to  return  some¬ 
thing  toward  the  fixed  charges  over  and  above  all  additional 
expense  caused  by  the  new  load,  and  provided  the  new  business 
cannot  be  obtained  at  the  usual  rate ;  second,  that  the  initiative 
should  rest  with  the  utility  company  in  proposing  new  rates. 

This  does  not  mean  that  the  rates  should  not  all  sooner  or 
later  be  approved  by  a  commission  having  jurisdiction,  nor  that 
they  should  be  made  without  knowledge  of  the  commission, 
but  merely  that  the  term  “no  discrimination”  should  not  be 
held  to  require  an  absolutely  proportiona’  distribution  of  fixed 
expenses,  but  should  mean  merely  that  the  interests  of  the 
whole  number  of  consumers  shall  not  be  subordinated  to  that 
of  one  or  more  special  consumers.  To  hold  otherwise  in  sub¬ 
stance  may  mean  that  the  natural  interest  of  all  parties  will  l)e 
sacrificed  to  uphold  some  particular  theory  of  analysis. 

It  will,  of  course,  be  always  true  that  no  two  c  msinners 
taking  energy  under  like  conditions  shall  receive  different  treat¬ 
ment,  but  this  is  in  no  way  inconsistent  with  the  special  rates 
provided  for  above.  The  matter  of  publishing  schedules  is  not 
directly  involved  one  way  or  the  other  in  the  principles  here 
discussed. 

Common  sense  must  be  used  in  dealing  with  matters  of  this 
sort  and  no  principle  should  be  forced  to  an  absurd  degree. 
The  fun  ’amental  point  to  be  borne  in  mind  is  that  any  special 
rates  made  as  described  ar''  for  the  ultimate  benefit  of  all  the 
consumers  and  not  for  the  utility  company  or  any  particular 
consumer.  While  it  may  be  feasible  to  prescribe  rigid  rates  for 
distributing  the  costs  of  any  particular  plant  proportionally 
among  the  several  customers  then  existing,  such  a  proceeding, 
if  without  provision  for  flexibility  and  for  the  initiative  of  the 
utility  company,  may,  in  the  long  run,  work  very  great  haim 


to  the  community  in  limiting  the  development  of  an  all- 
important  low-priced  supply  of  energy. 

New  York.  Percy  H.  Thomas. 


The  Electric  Light  for  Policing. 


To  the  Editor  of  Electrical  World: 

Sir: — It  is  a  pretty  well  established  fact  that  very  few  of  the 
“hold-ups”  and  other  night  crimes  common  to  cities  occur 
directly  under  an  arc  lamp  on  a  well-lighted  street,  the  dark 
street  or  alley  being  much  preferred  by  criminals  as  a  stalking 
ground.  Hence  we  are  safe  in  assuming  that  if  there  were 
no  inviting  dark  streets  or  alleys  in  a  city  there  would  be  less 
opportunity  for  crime,  which,  of  course,  would  mean  less  crime. 
In  other  words,  it  would  seem  that  we  can  count  on  a  certain 
amount  of  policing  power  for  each  street  lamp  installed;  and 
within  limits  we  might  say  that  when  a  certain  number  of 
street  lamps  are  put  on  a  certain  number  of  policemen  could 
be  put  out,  thus  effecting  an  actual  and  direct  saving  in  the 
payroll  of  the  police  department.  However,  we  are  not  sug¬ 
gesting  the  cutting  down  of  the  police  force,  but  that  the  cities 
lessen  the  opportunity  for  crime,  which  the  police  seem  power¬ 
less  to  prevent,  by  better  lighting  of  the  streets,  and  especially 
the  alleyways  and  heavily  shaded  sections. 

Very  few  of  the  crimes  that  take  place  are  committed  before 
9  or  10  p.  m.,  up  to  which  time  the  streets  are  more  or  less 
crowded  with  people.  Therefore,  we  are  fairly  correct  in 
saying  that  the  greatest  need  of  street  lighting  is  from  9  or  10 
p.  m.  until  daylight  the  next  morning.  This  is  also  true  be¬ 
cause  of  the  fact  that  the  general  illumination  from  stores 
and  residences  on  the  larger  thoroughfares  does  a  large  part 
toward  street  lighting  during  the  early  part  of  the  evening. 

Xow,  the  commercial  peak  load  of  nearly  all  lighting  plants 
is  off  by  or  before  9  o’clock,  and  the  management  would  be 
glad  to  sell  lighting  to  the  city  from  the  commercial  circuit 
from  this  time  until  daylight  at  a  low  price  compared  to 
regular  peak-load  service  in  order  to  help  out  the  cost  of 
operation  during  this  “valley  load”  time ;  and  with  the  perfec¬ 
tion  of  the  high-efficiency  series  tungsten  lamp  and  its  much 
lower  cost  of  installation  per  unit  the  city  should  get  this 
extra  street  lighting  at  a  total  cost  very  much  below  the  regular 
charges  for  all-night  street-lighting  service. 

The  “new-business”  departments  of  the  lighting  companies 
and  the  police  and  street-lighting  departments  of  the  cities 
might  well  get  together  and  try  this  scheme  out.  It  will  be  to 
the  advantage  of  both  city  and  company  to  have  the  city  well 
lighted  during  the  “hold-up”  and  “burgling”  hours,  particularly 
during  the  season  of  “hold-ups”  which  comes  in  every  city  with 
the  cold  w’eather. 

Memphis,  Venn.  James  Z.  George. 
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Generators,  Motors  and  Transformers. 

Autotransformers. — G.  Rasch. — The  chief  advantage  of  the 
autotransformer  over  ordinary  transformers  with  separate  pri¬ 
mary  and  secondary  windings  is  the  better  utilization  of  the  iron 
and  of  the  copper.  If  n  is  the  ratio  of  transformation  of  volt¬ 
ages  and  if  iron  and  copper  weights  are  the  same  and  the  induc¬ 
tion  in  the  iron  and  the  current  density  are  also  the  same  the 
kilowatt  rating  of  the  autotransformer  equals  approximately 
n/(n  —  i)  times  the  rating  of  the  double-coil  transformer. 
The  smaller  the  ratio  of  transformation  the  greater  is  the 
advantage  of  the  autotransformer.  This  explains  its  useful¬ 
ness  in  connection  with  arc  lamps  and  metallic-filament  lamps. 
The  author  discusses  especially  the  advantages  of  two  connec¬ 
tions  for  three-phase  autotransform^s.  There  is  nothing  espe¬ 
cially  peculiar  about  the  arrangement  shown  in  Fig.  i.  Its 


advantage  is  that  it  can  be  used  for  any  ratio  of  transforma¬ 
tion,  but  it  requires  six  conductors  on  the  low-tension  side.  The 
high-tension  conductors  are  marked  H.  S.,  the  low-tension  con¬ 
ductors  are  marked  N.  S.  On  the  other  hand,  in  the  arrange¬ 
ment  shown  in  Fig.  2  only  three  conductors  are  required 
for  the  low-tension  side,  but  this  method  can  be  used  only 
when  the  ratio  of  transformation  is  between  two  and  unity. 
Both  systems  have  the  advantage  of  a  certain  load  equalization 
over  the  double-coil  transformer.  For  instance,  if  an  ordinary 
double-coil,  three-phase  transformer  is  loaded  on  the  secondary 
side  with  three  non-inductive  circuits  the  resistances  of  which 
have  the  ratio  of  i  to  3  to  5  and  if  star  connection  is  used, 
the  ratio  of  the  currents  in  the  secondary  circuits  is  1.94  to 
1.54  to  I.  The  ratio  of  the  currents  in  the  primary  circuits  is 
the  same.  If,  however,  the  autotransformer  is  arranged  accord- 
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ing  to  Fig.  2,  with  a  transformer  ratio  of  n  =  1.3,  then  the 
ratio  of  the  primary  currents  is  1.7  to  i.i  to  i,  while  in  the 
arrangement  of  Fig.  i  the  ratio  of  the  primary  currents  is  1.36 
to  1. 17  to  I.  The  author  gives  in  some  detail  the  mathematical 
theory  of  the  arrangement  of  Fig.  2. — Elek  Zeit.,  Dec.  i. 

Heating  of  Magnet  Coils  of  Direct-Current  Machines. — T. 
Rosskopf, — To  check  the  calculation  of  magnet  coils  with  re¬ 
spect  to  temperature  rise  the  usual  method  is  to  calculate  the 


cooling  surface  per  watt  of  Joulean  heat  flow  and  then  deter¬ 
mine  from  this  by  means  of  empirical  constants  (which  depend 
on  the  design  of  the  machine)  the  rise  of  temperature.  Con¬ 
trary  to  usual  practice  the  author  thinks  that  in  such  calcula¬ 
tions  the  total  coil  surface  (including  the  cylindrical  surface  in 
contact  with  the  iron  core)  should  be  taken  as  the  cooling 
surface.  The  formula  used  by  him  is: 

4800  U 
‘^*~sAlf\ 

where  an  is  the  permissible  specific  cooling  surface  in  square 
centimeters  per  watt,  U  the  circumference  of  the  coil  cross- 
section  in  centimeters,  s  the  current  density  in  the  wire  of  the 
coil  in  amperes  i)er  square  millimeter  and  All’s  is  the  number 
of  ampere  turns  of  the  coil.  Some  further  formulas  are  added 
showing  how  to  calculate  the  dimensions  of  the  magnet  coil. — 
Elek.  u.  Masch.  (V'^ienna),  Xov.  27. 

IVindings. — In  a  continuation  of  the  long  illustrated  serial 
on  the  windings  of  dynamo-electric  machines  the  discussion  of 
large  alternating-current  machines  is  taken  up.  The  subject  is 
discussed  under  the  followdng  headings :  Core,  coils,  insula¬ 
tion,  inserting  the  coils,  diamond  coils,  testing,  connecting  and 
bracing. — Elec.  Journal,  December. 

Lamps  and  Lighting. 

Electric  Street  Lighting. — H.  T.  Harrison. — The  conclusion 
of  his  paper  read  before  the  (British)  Institution  of  Electrical 
Engineers.  He  compares  different  types  of  lamps  with  respect 
to  cost  of  energy,  cost  of  maintenance  and  capital  charges. 
With  respect  to  the  cost  of  energy  he  thinks  that,  treating  the 
street  lamps  as  an  ordinary  consumer,  a  remunerative  price  per 
kw-hour  may  be  taken  as  2  cents  for  large  undertakings  and 
3  cents  for  small  undertakings,  which  includes,  as  in  the  case 
of  consumers,  the  cost  of  service  to  the  ordinary  distributors, 
but  not  of  fittings,  etc.,  which  would  come  under  the  same  head¬ 
ing  as  the  consumers’  wiring  and  fittings,  which  are  part  of  the 
installation.  Figures  are  then  given  on  the  cost  of  maintenance 
on  tungsten  lamps  and  different  arc  lamps  and  also  a  table  of 
the  total  candle-power  required  to  produce  a  minimum  hori¬ 
zontal  illumination  of  o.i  ft. -candle  with  lamps  at  different 
distances  and  suspended  at  different  heights.  From  this  table 
two  important  features  are  noticeable,  namely,  the  large  reduc¬ 
tion  in  total  candle-power  necessary  to  produce  the  same  mini¬ 
mum  degree  of  illumination  with  small  units  of  light  placed 
close  together,  and  the  effect  of  the  height  of  the  lamps  on 
horizontal  illumination.  In  general  the  author  recommends  a 
multiplicity  of  small  tungsten  lamps  as  productive  of  greater 


efficiency  and  greater  uniformity  of  light  than  could  be  obtained 
with  arc  lamps.  In  the  discussion  C.  P.  Sparks  thought  that 
2  cents  per  kw-hour  for  larger  towns  is  too  high  a  charge.  H. 
L.  P.  Boot  said  from  actual  tests  he  had  made  that  for  large 
towns  energy  for  street  lighting  could  be  supplied  at  i  cent 
per  kw-hour.  Some  of  the  speakers  thought  arc  lamps  are  more 
effective  and  doubted  w'hether  a  very  uniform  illumination  is 
really  wanted  by  the  public.  C.  X.  Russell  spoke  of  the  ex¬ 
cellent  results  which  had  been  obtained  at  Shoreditch  by  the 
replacement  of  incandescent  gas  lamps  by  50-cp  and  loo-cp 
tungsten  lamps,  the  latter  not  only  giving  a  better  light  but 
costing  less. — Lond.  Electrician,  Dec.  2. 

Street  Lighting. — C.  Toone. — The  conclusion  of  his  article  on 
street-lighting  costs  in  British  practice.  In  the  present  instal¬ 
ment  the  author  gives  an  analysis  of  the  costs  of  various  lamps, 
including  capital  costs,  renewal  charges,  electrode  costs,  energy 
costs  and  attendance  costs.  Xumerous  diagrams  and  tables  are 
given. — Lond.  Elec.  Review,  Dec.  2. 

Selective  Emission  of  Incandescent  Lamps. — In  the  report  of 
the  Reichsanstalt  for  1909  mention  is  made  of  F.  Henning’s 
w'ork  with  a  spectropyrometer  of  the  Holborn-Kurlbaum  (1901) 
type  for  the  determination  of  the  selective  emission  of  incan¬ 
descent  lamps.  The  rays  of  the  lamp  pass  through  a  slit  onto 
a  prism  of  flint  glass,  which  is  turned  to  bring  the  required 
wave-length  into  the  field ;  an  image  of  the  filament  is  also  seen 
by  the  observer.  So  far  twelve  lamps,  fitted  with  filaments  of 
carbon,  graphitized  carbon,  osmium,  tantalum  and  tungsten, 
have  been  tested,  and  the  reflecting  powers  of  tantalum,  ruthe¬ 
nium  and  iridium  have  also  been  determined,  mirrors  of  these 
metals  being  used.  For  photometric  measurements  metallic 
filaments  are  recommended.  It  had  previously  been  established 
that  for  the  metals  gold,  silver  and  platinum  the  absorptive 
power  (within  the  visible  spectrum)  is  independent  of  the 
(black)  temperature,  so  that  (i-i-X)  —  (l-i-So)=k,  where 
5  and  So  are  the  absolute  temperatures  of  the  metal  for  wave¬ 
lengths  X  and  Xo  and  ^  is  a  constant  which  depends  upon  the 
wave-lengths,  but  not  upon  the  temperature.  This  is  now  con¬ 
firmed  for  metallic  filaments.  In  standardizing  a  lamp  it  would 
hence  suffice  to  determine  the  relation  between  the  (black 
body)  temperature  and  the  current  intensity  for  a  certain  wave¬ 
length  and  further  to  find  the  k  for  the  desired  number  of 
colors  (or  wave  lengths)  at  any  particular  temperature.  Differ¬ 
ent  lamps  of  the  same  type  yield  the  same  k. — Lond.  Eng’ing, 
Xov.  II. 

Evacuating  Metallic-Filament  Lamps. — A  note  on  a  recent 
British  patent  of  H.  Kuzel  (25,889,  Xov.  24,  1910).  To  im¬ 
prove  the  vacuum  obtained  during  exhaustion  of  lamp  bulbs, 
the  mercury  vapor  from  the  air  pump  is  prevented  from  enter¬ 
ing  the  bulbs  by  placing  between  the  pump  and  the  bulb  a  large 
area  of  metal  such  as  gold  or  silver  leaf,  zinc  or  copper  fillings, 
which  absorbs  the  vapor.  In  addition,  the  mercury  in  the  pump 
is  cooled  to  a  temperature  of  about  i  deg.  C. — Lond.  Elec. 
Eng’ing,  Dec.  i. 

Drafting-Room  Lighting. — C.  E.  Clewell. — An  account  of 
experiments  on  the  lighting  of  a  typical  drafting-room  with 
bays  16  ft.  X  20  ft.  and  a  ceiling  height  of  ii.S  ft.  The  best 
solution  was  found  to  be  the  use  of  sixteen  40-watt  tungsten 
lamps  per  bay  arranged  in  clusters  of  four  each,  by  mounting 
the  units  on  fixtures  so  constructed  as  to  make  use  of  the  lamps 
in  an  inverted  position.  Completely  indirect  illumination  was 
not  employed,  however,  since  use  was  made  of  reflectors  of  a 
softly  diffusing  quality  of  glass  w'hich  furnished  a  considerable 
amount  of  transmitted  light  to  the  work. — Elec.  Journal, 
December. 

Generation,  Transmission  and  Distribution. 

Long-Distance  Transmission  in  Italy. — The  development  of 
hydroelectric  works  in  Italy  was  at  first  almost  exclusively  car¬ 
ried  out  in  connection  with  low-pressure  installations  in  the 
low-level  tracts  of  country  in  the  neighborhood  of  the  centers 
of  consumption  and  was  subsequently  extended  to  high-pressure 
installations  in  the  mountainous  districts  where  the  quantity  of 
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water  is  small  and  the  fall  very  considerable.  Among  the  rirst 
important  works  of  the  latter  kind  are  the  Brusio  works  in 
the  Puschlav,  belonging  to  the  Societa  Lombarda.  The  high- 
pressure  line  from  Campocologno  to  Lomazzo  (between  Milan 
and  Como)  traversed  a  distance  of  112  miles  and  involved  an 
outlay  of  $1,600,000,  or  $100  per  kilowatt  available  at  the  place 
of  consumption,  so  that  the  line  cost  one-half  of  the  average 
cost  of  $200  per  kilowatt  reckoned  for  hydroelectric  works 
(concession,  water  works,  turbines,  electrical  machinery,  con¬ 
ductors,  etc.)  in  Italy.  Other  long  transmission  lines  have  been 
installed  since  the  Brusio  works  were  started  in  1906.  The 
Societa  di  Elettrochimica  has  a  line  112  miles  long  from 
Bolognano  in  the  Abruzzi  to  Naples,  and  the  Adamello  Company 
has  a  line  from  the  High  Alps  to  the  foot  of  the  Apennines  in 
the  district  of  Parma,  the  length  being  136  miles.  The  pres¬ 
sures  used  on  these  two  lines  are  88,000  volts  and  72,000  volts, 
which  were  until  recently  the  highest  in  Europe.  The  trans- 
mission-line  spans  have  gradually  increased  from  200  ft.  in  1899 
to  600  ft.  in  the  case  of  the  Adamello  line.  These  installations 
have  been  in  operation  for  only  a  short  time.  The  develop¬ 
ment  of  the  high-head  hydroelectric  installations  is  being  ac¬ 
companied  in  general  by  the  establishment  of  storage  reservoirs, 
owing  to  the  great  fluctuations  in  the  supply  of  water  and  to  the 
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natural  reservoirs  formed  by  the  mountain  lakes.  The  reser¬ 
voirs  assure  a  sufficiency  of  water-power  throughout  the  winter. 
A  large  number  of  noteworthy  reservoirs  are  reported  to  be  in 
course  of  construction  in  various  parts  of  Italy. — Lond.  Elec. 
Review,  Dec.  2. 

Excessive  Rise  of  Voltage. — A.  Leaute. — The  conclusion  of 
his  mathematical  paper  in  which  he  discusses  the  problem  on 
e.xcessive  rises  of  voltage  which  may  be  produced  when  in  a 
long  feeder  containing  a  circuit-breaker  at  the  power  plant  and 
another  one  on  the  line  and  connected  to  the  primary  of  a  trans¬ 
former  the  latter  circuit-breaker  is  closed.  In  the  present  in¬ 
stalment  the  analysis  is  extended  to  a  transformer  with  appre¬ 
ciable  capacity  and  to  the  effect  of  the  self-induction  of  the 
armature  of  the  generators.  Finally  a  comparison  is  made 
between  the  results  of  analysis  and  of  oscillographic  records. — 
La  Lumiere  Elec.,  Nov.  26. 

Electricity  in  Steel  Works. — G.  Sauveau. — The  first  part  of 
a  profusely  illustrated  description  of  the  steel  works  in  Dom- 
mellaugen,  in  Luxemburg,  where  electric  steel  refining  is  being 
used.  In  the  present  instalment  the  blast-furnace  plant  and  the 
use  of  blast-furnace  gases  for  generation  of  electrical  energy 
by  means  of  gas  engines  are  dealt  with. — La  Rev.  Elec.,  Nov.  30. 

Electrically  Operated  Turntables. — E.  C.  Wayne. — An  illus¬ 
trated  article  on  the  use  of  electric  motors  for  operating  turn¬ 
tables  The  advantages  are  stated  to  be  great  saving  of  time 
with  consequent  promptness  of  service;  low  cost  of  installation, 
operation  and  maintenance ;  ease  of  energy  transmission ;  ab¬ 
sence  of  all  energy  loss  while  motors  are  idle ;  simplicity  and 
accuracy  of  control,  and  reliability  and  high  efficiency  of  opera¬ 
tion. — Elec.  Journal,  December. 

Lignites. — H.  K.  Benson. — An  article  on  a  method  for  in¬ 
creasing  the  calorific  power  of  Washington  lignites  by  means 


of  partial  distillation.  The  results  of  partial  distillation  are 
that  the  moisture  content  is  greatly  reduced  and  the  relative 
amount  of  fixed  carbon  is  increased.  In  a  test  the  heating 
value  of  lignites  was  increased  from  o  per  cent  to  21  per  cent. 
Coal  gas,  ammonia  and  coal  tar  are  recovered  as  by-products. 
The  extended  range  of  utility  for  these  lignites  and  the  com¬ 
mercial  value  of  the  by-product  suggest  this  method  as  an  im¬ 
provement  over  the  means  heretofore  used  for  utilizing  low- 
grade  lignites. — Met.  and  Chem.  Eng’ing,  December. 

Traction. 

Voltage  Drop  with  Alternating-Current  Railways. — G.  Huld- 
SCHINER. — A  mathematical  paper  on  the  calculation  of  the  volt¬ 
age  drop  in  the  trolley  wires  and  in  the  rails  used  as  return 
conductors,  in  single-phase  and  three-phase  railways.  Fig.  3 
gives  the  results  for  single-phase  railways.  It  gives  the  voltage 
drop  per  ampere-kilometer  for  single-phase  trolley  wires  of 
different  cross-sections  when  the  rails  are  used  as  return  con¬ 
ductors.  The  abscissas  represent  the  frequency  in  cycles  per 
second,  the  ordinates  the  voltage  drop.  The  different  curves 
relate  to  different  cross-sections  in  sq.  mm.  The  diagram  shows 
the  increase  of  reactance  with  increasing  frequency.  It  further 
shows  that  an  increase  of  the  cross-section  reduces  the  voltage 
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Fig.  4 — Voltage  Drop  for  Three-Phase  Railways. 


drop  to  a  much  smaller  degree  for  single-phase  current  than 
for  direct  current,  and  this  is  especially  true  for  higher  fre¬ 
quencies.  Fig.  4  gives  the  voltage  drop  per  ampere-kilometer 
for  three-phase  railways  with  different  cross-sections  of  the 
trolley  wire.  The  cross-sections  marked  on  the  curves  refer  to 
a  single  trolley  wire. — Elek.  Zeit.,  Dec.  i. 

Storage-Battery  Car. — A  note  on  recent  tests  of  a  six-axle 
storage-battery  car  designed  and  built  by  the  Halle  railways 
These  tests  have  been  made  on  the  line  between  Kottbus  and 
Schonwalde,  which  is  forty  miles  long.  The  car  weighs  60.5 
tons  and  was  loaded  with  six  tons  to  represent  passengers 
The  route  was  first  traversed  at  a  speed  of  thirty  miles  an  hour, 
stopping  at  all  stations,  then  at  37.5  miles  per  hour  without 
stopping  and  finally  at  37.5  miles  per  hour  including  stops.  The 
results  are  showm  in  the  following  table ; 


State  of 
Ralls 

Speed  in 
Miles 
per 
Hour. 

NUMBER  OF  STOPS. 

ENERGY  CON¬ 
SUMPTION 

(kw-hours). 

WATT-HOURS 

PER  TON-MILE. 

!  Going.  I 

Return.  | 

Going.  ;  Return. 

Going. 

Return. 

Damp... . 

30 

10 

10 

61  1  63 

22.9 

23.7 

Damp... . 

37  5 

1 

3 

52.5  j  53.5 

19.8 

20.0 

Dry . 

I  37.5 

10 

10 

67.5  i  66.5 

i 

25.3 

24.9 

The  battery  consists  of  168  cells  and  has  a  rating  of  368  amp- 
hours. — Lond.  Electrician,  Dec.  2. 

Alternating-Current  Locomotives. — A.  Soulier. — An  illus¬ 
trated  article  giving  descriptions  of  the  various  types  of  elec¬ 
tric  locomotives  installed  on  the  railways  in  Italy,  Switzerland, 
Baden  and  Prussia  in  Germany. — L’ Industrie  Elec.,  Nov.  25. 
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Water  Storage  versus  Electric  Storage. — A.  VV.  Barham. — 

I  he  author  suggests  that  the  water-storage  scheme  proposed 
by  Prof.  R.  A.  Fessenden  for  utilizing  wind-power  would  afford 
an  appropriate  method  of  dealing  with  peak  loads  on  gen¬ 
erating  stations.  Motors  are  used  for  pumping  water  during 
times  of  light  load,  and  these  motors  are  run  as  generators 
coupled  to  Pelton  wheels  when  the  load  is  heavy.  .\  com¬ 
parison  is  drawn  between  the  cost  of  steam  plant,  storage  bat¬ 
teries  and  water  storage  for  supplying  energy  during  the  peak 
load.  For  this  purpose  a  central  station  is  assumed  having  a 
maximum  load  of  10,000  kw',  which  is  maintained  for  three 
hours,  and  having  also  a  load  factor  of  25  per  cent,  which  is 
considerably  above  the  average.  Since  spare  plant  is  a  neces¬ 
sity  in  a  station  guaranteeing  continuity  of  supply,  he  assumes 
a  plant  equipment  rated  at  12,500  kw.  The  2500  kw  of  spare 
plant  may  be  either  steam  generators,  lead  storage  batteries, 
or,  as  suggested,  a  system  of  water  storage.  With  regard  to 
the  problem  of  providing  a  system  of  water  storage  to  obtain 
an  available  output  of  2500  kw  for  three  hours,  the  plant  could 
consist  of  three  sets,  each  of  800-kw  rating,  consisting  of  a 
Pelton  wheel,  a  motor  (suitable  for  running  as  a  generator) 
and  a  one-stage  pump  (high  lift)  ;  the  three  machines  being 
mechanically  connected  together  by  means  of  clutches,  so  that 
when  discharging  the  Pelton  wheel  is  driving  the  motor  as  a 
generator,  with  the  high-lift  pump  disconnected.  In  charging 
the  motor  w'ould  drive  the  pump,  with  the  Pelton  wheel  dis¬ 
connected.  The  clutches  would  be  electrically  operated,  to¬ 
gether  with  the  rest  of  the  plant,  from  a  continuation  of  the 
main  switchboard  in  the  generating  station.  The  machines 
would  be  placed  at  the  base  of  a  deep  shaft,  at  the  bottom  of 
which  a  large  chamber  would  be  excavated,  the  storage  con¬ 
sisting  of  water  descending  from  a  reservoir  on  the  ground 
level  to  the  Pelton  wheel  and  filling  the  lower  reservoir, 
w'hence  it  would  be  pumped  back  to  the  ground  level.  The 
amount  of  water  required  for  storage  for  three  hours’  maxi¬ 
mum  load  running  at  an  over-all  efficiency  of  80  per  cent  would 
l)e  580,000  cu.  ft.,  contained  in  a  reservoir  of  14,160  cu.  yd.  at 
the  bottom  of  a  shaft  1000  ft.  deep.  In  the  comparison  of  the 
cost  of  the  three  systems  the  author  reaches  the  following 
results ; 


1 

Steam 

Battery.  ^ 

Water. 

Total  capital  cost . , 

S187..‘i0().()0 

1  SI  60.000. 00 

SI  30.000. 00 

Annual  charnes . 

2 1,500. 00 

20.975.00 

11,100.00 

Capital  cost  per  kilowatt  of 
maximum  demand . ' 

75.00 

64.00 

52.00 

Annual  cbarRes  per  kilowatt  of 
maximum  demand . | 

8.60 

8.39 

1 

4  44 

Regarding  the  case  of  an  extension  after  a  trial  plant  deal¬ 
ing  only  with  the  present  peak  load  has  been  installed  and 
found  satisfactory,  the  scheme  could  be  enlarged  so  as  not  only 
to  deal  with  the  present  and  future  peaks,  but  to  llatten  out  the 
<lay  and  night  loads  on  the  generators,  thereby  approaching 
nearer  to  the  too  per  cent  load-factor  so  much  desired  by  the 
central-station  engineer.  The  advantages  of  water  storage  over 
battery  storage  in  connection  with  alternating-current  stations 
are  emphasized. — Lond.  Electrician,  Dec.  2. 

Rales  for  Electrical  Energy. — K.  Gajczak. — The  author  dis¬ 
cusses  in  some  detail  a  new  rate  system  which  he  formerly 
proposed.  His  fundamental  idea  is  that  the  problem  of  a  fair 
charge  should  be  considered  rather  from  the  viewpoint  of  the 
consumer  than  from  that  of  the  central  station.  He  proposes 
to  charge  a  fixed  rate  per  kilowatt  connection  and  this  fixed 
rate  should  equal  the  cost  which  the  consumer  would  have  to 
pay  if  he  erected  his  own  plant  for  his  purposes.  Besides  this 
a  very  low  price  for  energy  is  to  be  paid  per  kw-hour  con¬ 
sumed,  and  this  price  should  correspond  to  the  fuel  consumption 
in  a  plant  which  the  consumer  would  have  to  erect  for  his  owm 
purpose.  At  the  same  time  the  author  proposes  to  introduce  a 
maximum  rate  to  protect  those  consumers  who  use  their  con¬ 
nections  only  for  comparatively  few  hours  in  the  year.  The 
author  compares  a  rate  of  this  kind  with  the  usual  rates  and 
shows  that  the  prices  of  energy  generally  charged  at  present 


do  not  correspond  at  all  to  the  cost  of  the  energy  in  isolated 
plants.  In  most  cases  the  charge  is  too  low  for  short  hour? 
and  far  too  high  for  long  hours  and  for  large  installations 
Tables  and  a  diagram  are  given. — Elek.  u.  Masch.  (Vienna), 
Nov.  20. 

Electrical  Industry  in  Great  Britain. — H.  A.  Carney, — A 
paper  read  before  the  Students’  Section  of  the  (British)  In¬ 
stitution  of  Electrical  Engineers  on  the  unsatisfactory  condition 
of  the  electrical  industry  in  Great  Britain.  The  author  dis¬ 
cusses  the  following  as  the  principal  causes  of  the  present  un¬ 
satisfactory  condition  of  the  electrical  industry :  Apathy,  want 
of  pushful  development  of  electricity  supply,  want  of  specializa¬ 
tion  in  manufacturing,  want  of  commercial  ability  in  the  in¬ 
dustry.  Restrictive  legislation,  free  imports  and  labor  ques¬ 
tions  are  shown  to  be  of  purely  minor  consequence.  The  re¬ 
moval  of  the  four  main  troubles  mentioned  above  would,  he 
believes,  bring  about  the  desired  change  for  the  better  in  the 
industry. — Lond.  Electrician,  Dec.  2. 

Electric  Heating  and  Cooking. — An  article  illustrated  by 
diagrams  giving  statements  of  various  British  central-station 
engineers  as  to  the  extent  to  which  electric  heating  and  cooking 
are  employed,  etc.  The  matter  is  summed  up  in  a  long  editorial. 
It  is  pointed  out  that  British  central  stations  have  too  long 
neglected  electric  heating  and  cooking  as  a  satisfactory  load. 
If  any  satisfactory  progress  is  to  be  made  the  rate  for  heating 
and  cooking  should  not  exceed  2  cents  per  kw-hour  and  should 
be  lower  if  possible.  As  regards  the  construction  of  heating 
and  cooking  apparatus,  little  fault  can  be  found  with  the  heat¬ 
ing  apparatus,  although  the  mistake  is  frequently  made  of  in¬ 
stalling  too  small  a  radiator.  The  design  of  electric  cooking 
apparatus  is  not  yet  satisfactory  in  Great  Britain.  But  progress 
is  being  made.  Electric  toasters  have  been  adopted  on  a  very 
large  scale  in  many  London  clubs,  and  Mr.  Seabrook,  the  en¬ 
gineer  of  the  Marylebone  station,  reports  that  he  is  able  to 
furnish  tenement  rooms  with  electric  cooking  apparatus  and  to 
supply  energy  at  2.2  cents  per  kw-hour  per  900  watt-hours, 
which  price  covers  the  charge  for  hire. — Lond.  Electrician. 
Dec.  2. 

Fire-Damp  Safety  Cut-Out. — .\n  illustrated  description  of  a 
fire-damp  safety  cut-out  of  English  make  which  works  with 
2  per  cent  of  fire-damp,  but  could  be  adjusted  to  operate  at  any 
larger  percentage.  The  detector  itself  consists  of  tw’O  compound 
metal  strips,  E  and  F,  in  Fig.  5,  normally  out  of  contact.  Below 
these  are  coils  of  thin  wire,  of  silver  and  platinum  respectively. 


Fig.  5 — Diagram  of  Connections  of  Fire-Damp  Safety  Cut-Out. 


These  coils  are  in  series  and  normally  heat  up  both  strips 
equally,  so  that  they  do  not  touch.  Variations  of  temperature 
or  voltage  affect  both  strips  equally.  Should  fire-damp  be 
present,  however,  the  platinum  coil  will  increase  in  temperature, 
due  to  catalytic  action,  and  the  strip  F  will  bend  up  and  close  the 
circuit.  This  results  in  the  solenoid  switch  W  lifting  and 
putting  the  red  lamp  in  circuit  by  opening  the  short-circuit  at 
C  D  and  at  the  same  time  cutting  down  the  current.  Although 
the  coils  cool  and  the  contact  separates,  the  plunger  of  the 
solenoid  W  is  held  up  by  a  catch.  The  air  enters  the  detector 
box  through  openings  covered  with  fine  wire  gauze  as  in  a 
safety  lamp.  In  order  that  the  device  shall  cut  off  the  supply 
a  second  solenoid  switch  X  is  provided.  In  its  off  position  this 
closes  two  contacts,  A  and  B,  which  are  connected  to  the  motor 
switch  gear  in  such  manner  that  when  closed  they  will  cause 
the  current  to  be  cut  off.  This  result  can  be  obtained  by  con¬ 
necting  the  tw'o  contacts  A  and  B  to  the  ‘‘no-voltage”  release 
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coil  of  the  starting  switch,  but  as  it  is  possible  for  the  attendant 
to  switch  current  on  again  it  is  recommended  that  a  solenoid- 
controlled  main  switch  be  employed,  as  shown  in  the  diagram. 

If  this  solenoid  switch  be  inclosed  in  a  case  the  attendant  can¬ 
not  switch  on  again  until  the  solenoid  IV  has  been  reset  by 
the  person  having  the  key  of  the  case.  The  solenoid  X  is  in 
series  with  the  heating  coils  and  the  two  lamps.  The  core  of 
this  solenoid  will  remain  so  long  as  there  is  any  supply  and 
thus  leave  the  two  contacts  A  B  disconnected.  Should  gas  be 
present  and  the  strips  come  into  contact  the  reduction  in  the 
current  due  to  the  red  lamp  coming  into  circuit  will  cause  the 
core  X  to  fall  and  make  contact  across  A  B  and  short-circuit 
the  solenoid  Y  of  the  main  switch.  Although  the  strips  sepa¬ 
rate,  the  main  solenoid  switch  cannot  be  closed  again  until  the 
red  lamp  has  been  short-circuited  again  by  releasing  the  catch 
of  the  solenoid  switch  IV.  A  switch  is  provided  in  the  detector 
to  short-circuit  the  heating  coil  under  £,  so  that  the  apparatus 
may  be  tested  periodically.  The  closing  of  this  switch  will 
cause  strip  E  to  cool  and  come  into  contact  with  F  and  thus 
operate  the  cut-out  gear. — Supplement  to  Lond.  Elec.  Eng’ing, 
Dec.  I. 

Wires,  Wiring  and  Conduits. 

Fuses. — E.  Jasse. — The  conclusion  of  his  illustrated  paper 
on  the  theory  of  fuses.  The  author  gives  formulas  for  de¬ 
termining  the  time  in  which  a  fuse  will  melt  with  a  certain 
current  and  then  discusses  the  different  constants  which  are 
characteristic  of  different  metals  for  use  as  fuses.  These  data 
are  given  in  a  table.  While  these  constants  are  defined  for 
fuses  of  infinite  length  the  effect  of  a  finite  length  is  discussed. 
Finally  rules  are  given  on  the  applications  of  the  formulas. — 
Elek.  u.  Masch.  (Vienna),  Nov.  27. 

Earthing  of  Electrical  Apparatus. — G.  A.  Webb. — A  paper 
read  before  the  South  African  Institute  of  Electrical  Engineers. 
The  author  discusses  means  for  efficiently  earthing  underground 
electrical  plant  in  mines,  so  as  to  minimize  risk  of  accidents. 
He  also  makes  several  suggestions  as  to  earth-contact  indi¬ 
cators. — Lond.  Electrician,  Dec.  2. 

High-Tension  Cables. — Hoechstaedter. — A  French  transla¬ 
tion,  illustrated  by  diagrams,  of  his  recent  German  paper  on 
modern  high-tension  cables. — La  Rez'.  Elec.,  Nov.  30. 

Regulations. — A  summary  of  the  modifications  recently 
adopted  in  the  wiring  regulations  of  the  German  Association 
of  Electrical  Engineers. — LTndustrie  Elec.,  Nov.  25. 

Electrophysics  and  Magnetism. 

Power-Factor  of  Three-Phase  System. — F.  Niethammer. — 
A  brief  mathematical  article  on  the  proper  definition  of  the 
power-factor  of  a  three-phase  system  with  unequally  loaded 
phases. — Elek.  u.  Masch.  (Vienna),  Nov.  27. 

Electrochemistry  and  Batteries. 

Electric  Zinc  Smelting. — A  description  and  discussion  of  two 
recent  electric  furnace  processes  of  W.  McA.  Johnson  and 


Fig.  6 — Connections  of  a  200,000-Volt  Electrostatic  Voltmeter. 

H.  W.  Hixon.  The  chief  feature  of  Johnson’s  process  is  that 
continuous  operation  may  be  combined  with  a  high  degree  of 
working  efficiency  by  electrically  smelting  a  charge  adapted  to 
yield  a  fusible  slag  and  passing  the  vapors  therefrom  through 
a  body  of  carbon  at  a  reducing  temperature  of  maximum  re- 
ductivity,  that  is  to  say,  at  a  temperature  at  which  carbon  vapors 
are  present.  The  process  of  Hixon  refers  to  details  of  charg¬ 
ing  an  electric  zinc  furnace  and  condensing  the  zinc  vapor. — 
Met.  and  Chem.  Eng’ing,  December. 


Units,  Measurements  and  Instruments. 

Units  of  Thermal  Resistivity  and  Resistance. — C.  Hering. — 
The  author  first  points  out  that  for  many  thermal  calculations 
it  is  better  to  use  thermal  resistivities  and  resistances  instead 
of  thermal  conductivities  and  conductances.  As  to  the  units 
to  be  used  in  such  calculations  he  shows  that  thermal  con¬ 
ductivities  are  expressed  in  watts  for  i  in.  (or  centimeter) 
cube  and  i  deg.  drop ;  that  conductances  are  expressed  in  watts 
for  I  deg.  drop;  that  thermal  resistivities  are  expressed  in  de¬ 
grees  drop  for  i-in.  cube  and  i-watt  flow;  that  resistances  are 
expressed  in  degrees  drop  for  a  flow  of  i  watt,  and  that  the 
numerical  values  of  the  resistivities  and  corresponding  con¬ 
ductivities  are  then  the  reciprocals  of  each  other,  as  are  also 
the  values  of  the  resistances  and  conductances. — Met.  and  Chem 
Eng’ing,  December. 

High-Voltage  Electrostatic  Voltmeter. — A.  W.  Copley. — An 
illustrated  article  on  a  200,ooo-volt  electrostatic  voltmeter.  The 
meter  element  consists  of  two  stationary  curved  aluminum 
plates,  between  which  is  suspended  a  movable  vane,  with  a 
light  coiled  spring  so  adjusted  that  the  pointer  remains  at 
zero  with  no  voltage  on  the  meter  and  gives  the  full-scale  de¬ 
flection  at  the  proper  voltage.  When  a  difference  of  potential 
exists  betw'een  the  stationary  vanes  the  moving  vane,  which  is 
in  the  position  shown  in  Fig.  6,  rotates  in  the  direction  of  the 
arrow,  in  its  attempt  to  shorten  the  distance  between  itself  and 
the  stationary  plates.  The  meter  is  placed  in  a  sheet-iron  tank 
filled  with  transformer  oil.  This  is  necessary  from  the  insula¬ 
tion  standpoint  as  the  distance  between  live  parts  is  less  than 
the  break-down  distance  in  air.  At  the  same  time  it  makes  the 
meter  practictically  dead-beat,  the  coil  acting  as  a  damper.  The 
electrostatic  voltmeter  element  is  shunted  across  one  or  more 
metallic  layers  of  the  condenser  terminal  of  the  instrument. 
Thus  the  voltage  impressed  is  only  a  fraction  of  the  total  volt¬ 
age  from  line  to  ground.  Metallic  rings  or  collars  are  con¬ 
nected  to  two  of  the  metallic  layers,  dividing  the  series  of  con¬ 
densers  from  line  to  ground  in  three  sections.  The  first  section, 
marked  a  and  shown  for  simplicity  as  two  condensers  in  series, 
has-  a  potential  of  one-half  the  line  voltage  impressed  across  it, 
while  sections  b  and  c  have  each  a  potential  equal  to  one- 
quarter  of  the  line  voltage  impressed  upon  them.  The  volt¬ 
meter  element  d,  which  is  shunted  across  section  c,  is  thus  seen 
to  operate  on  a  voltage  of  one-quarter  the  impressed  e.m.f.,  or 
50,000  volts  when  200.000  volts  is  impressed  across  the  termi¬ 
nals.  For  the  measurement  of  e.m.fs.  not  exceeding  100,000 
volts  section  a  is  short-circuited.  Sections  b  and  c  then  have 
one-half  the  line  voltage  impressed  upon  them,  so  that  the 
meter  element  still  has  50,000  volts  across  it  when  the  full  rated 


Fig.  7 — Black  Body  of  Lummer-Kurlbaum  Type. 


e.m.f.  is  impressed  on  the  terminals.  In  a  similar  manner,  for 
measurements  of  e.m.fs.  not  exceeding  50,000  volts,  sections 
a  and  b  are  both  short-circuited — that  is,  the  meter  element  is 
connected  directly  across  the  line. — Elec.  Journal,  December. 

Radiation  from  a  Black  Body;  Optical  Pyrometers. — In  the 
report  of  the  Reichsanstalt  on  the  work  done  in  1909  the  re¬ 
searches  by  S.  Vanentiner  on  the  radiation  laws  are'  reported. 
According  to  the  law  of  Stefan  and  Boltzmann  the  total  energy 
radiated  by  a  black  body  at  the  temperature  T  (absolute  scale) 
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is  .S'  r=  Cl'*.  The  value  of  the  constant  C  has  been  determined 
up  to  1600  deg.  C.  (absolute)  and  the  figure  used  by  Kurlbaum 
some  years  ago  for  too  deg.  C.  has  been  confirmed,  namely, 
1.28  X  io'“  gramme-calorie  per  second  per  square  centimeter. 
The  constant  c  of  the  Wein-Planck  law  is  also  being  rede¬ 
termined  by  E.  Warburg  and  G.  Leithauser.  As  the  tempera¬ 
ture  of  a  hot  body  rises  the  maximum  of  radiation  in  its 
diffraction  spectrum  is  displaced  more  and  more  toward  the 
violet,  though  it  is  still  outside  (in  the  infra-red)  of  the  visible 
spectrum,  even  at  2000  deg.  C.  Wien’s  displacement  law  is 
utilized  in  measuring  temperatures  above  1300  deg.  C.  absolute 
by  means  of  optical  pyrometers  (Holborn- Kurlbaum,  Wanner 
and  others),  and  the  constant  c  must  be  known  for  these 
measurements.  Several  determinations  of  c  have  been  made 
at  the  Reichsanstalt,  but  there  are  still  doubts  as  to  the  re¬ 
liability  of  the  experimental  basis  of  the  thermodynamical 
scale  used  in  these  measurements.  The  black  body  (Fig.  7) 
constructed  for  the  redetermination  is  of  the  Lummer-Kurl- 
baum  type,  but  the  heating  is  now  effected  in  a  vacuum  in 
which  the  carbon  tube  can  be  heated  up  to  2500  deg.  C.  absolute 
without  being  burnt.  The  carbon  tube  K  has  a  length  of  35  cm 
and  an  internal  width  of  26  mm ;  it  is  mounted  within  a  bronze 
box  R  and  held  by  the  jaws  and  in  which  the  carbon 
wall  is  thicker  than  outside.  The  bronze  casting  is  fixed  to  the 
base  M,  rubber  washers  G  being  interposed.  The  box  has  four 
openings — two,  F  and  Q,  for  the  windows,  which  are  made  of 
fluorspar  or  quartz,  the  third  for  evacuating  and  the  fourth  /f, 
for  introducing  the  one  insulated  lead,  the  other  At  being 
joined  to  the  frame.  The  connection  with  the  tube  is  sliding, 
to  allow  for  the  expansion  of  the  tube.  S  is  sealing-wax  serv¬ 
ing  as  cement  for  the  pipe  A^,  which  is  water-cooled,  like  the 
whole  box  R.  The  space  between  K  and  R  is  packed  with 
kryptol  (fine-grained  graphite)  or,  for  very  high  temperatures, 
with  calcined  charcoal,  which  is  a  poorer  conductor  for  elec¬ 
tricity  at  high  temperatures  than  graphite;  asbestos  paper  keeps 
this  carbon  off  the  bearings.  L  L  are  stops  of  carbon  placed 
within  the  tube,  F  is  a  block  of  carbon.  As  soon  as  a  uniform 
black  radiation  is  attained  L  is  no  longer  visible  on  the  back¬ 
ground  of  F.  A  temperature  of  2500  deg.  C.  is  realized  for  an 
expenditure  of  4.5  kw.  A  vacuum  bolometer  is  used  in  connec¬ 
tion  with  the  black  body. — Lond.  Eng’Utg,  Nov.  ii. 

Measuring  Insulation  and  Capacity  Without  Interruption  of 
Operation. — H.  Hausrath. — A  mathematical  paper  discussing 
the  theory  of  the  different  methods  for  determining  the  in¬ 
sulation  and  capacity  of  a  system  without  interrupting  opera¬ 
tion. — Elck.  u.  Masch.  (Vienna),  Nov.  13  and  20. 

Telegraphy,  Telephony  and  Signals. 

Electric  Recording  Target. — An  illustrated  description  of  an 
automatic  electric  device  which  records  the  location  of  a  shot- 
hole  on  a  target  at  rest  or  in  motion  on  a  facsimile  of  the 
target  at  a  distance. — Lond.  Elec.  Re^’iew,  Dec.  2. 


Book  Reviews. 


The  Tesla  High-Frequency  Coil,  Its  Construction  and 
Uses.  By  George  F.  Haller  and  Elmer  T.  Cunningham. 
New  York:  D.  Van  Nostrand  Company.  119  pages,  56 
illus.  Price,  $1.25. 

This  is  a  thoroughly  practical  work  on  a  piece  of  electrical 
apparatus  which,  in  the  form  it  has  acquired  since  described  by 
Tesla,  has  become  of  commercial  importance  of  late  years  by 
reason  of  the  essential  and  prominent  part  which  it  plays  in 
wireless  telegraphy.  The  authors  have  made  a  careful  study  of 
a  i2-in.  spark-coil  with  a  view  to  output  and  efficiency  and  have 
embodied  their  results  in  numerous  clear  and  w’ell-drawn  dia¬ 
grams  from  which  nothing  of  importance  is  omitted. 

The  would-be  constructors  of  induction  coils  giving  a  7-in. 
as  well  as  a  12-in.  spark  will  find  in  these  pages  information 
which  will  save  time  and  experimentation.  Not  only  are  numeri¬ 
cal  data  and  technical  details  given,  but  also  the  general  ele¬ 


mentary  theory  of  the  typical  transformer,  the  magnetic  circuit 
and  the  condenser.  A  chapter  of  fourteen  pages  is  devoted  to 
the  uses  of  the  coil  for  lighting  vacuum  tubes,  for  Roentgen- 
ray  work  and  wireless  telegraphy. 


Dynamo-Electric  Machinery,  Its  Construction,  Design  and 
Operation.  By  Samuel  Sheldon  and  Erich  Hausmann. 
New  York:  D.  Van  Nostrand  Company.  339  pages,  210 
illus.  Price,  $2.50. 

That  this  work  has  reached  its  eighth  edition  shows  that  both 
the  matter  treated  and  the  mode  of  presentation  are  eminently 
adapted  to  meet  the  requirements  of  junior  students  in  electrical 
engineering  colleges.  If  the  subject  is  primarily  a  practical 
one,  theory  is  well  enforced  throughout  the  chapters  by  general 
explanations,  by  differential  equations  and  by  problems  for  solu¬ 
tion.  It  would  have  been  a  decided  help  if  answers  had  been 
given  to  the  numerical  questions  appended  to  the  chapters. 
Exercises  of  this  kind  contribute  to  a  clear  apprehension  and 
firm  grasp  of  fundamental  principles;  they  can,  however,  be 
fruitful  only  when  the  youthful  toiler  has  an  answer  before 
him  with  which  to  compare  the  result  of  his  own  calculations. 
Such  an  addition  in  a  following  edition  would  tend  to  increase 
the  usefulness  of  the  work  as  a  text-book. 


Solenoids,  Electromagnets  and  Electromagnetic  Windings. 

By  Charles  R.  Underhill.  New  York:  D.  Van  Nostrand 

Company.  342  pages,  223  illus.  Price,  $2. 

The  author  of  this  treatise  is  well  known  for  the  investiga¬ 
tions  which  he  has  carried  out  on  matters  connected  with  elec¬ 
tromagnetism  and  for  the  thoroughly  practical  way  in  which  he 
has  dealt  with  the  various  problems  connected  with  the  sub¬ 
ject,  as  well  as  for  the  value  and  reliability  of  the  data  obtained. 
If  the  profession  is  indebted  to  Prof.  S.  P.  Thompson,  of  Lon¬ 
don,  for  his  splendid  treatise  on  the  electromagnet,  it  is  also 
greatly  indebted  to  Mr.  Underhill  for  the  details  of  the  ex¬ 
pensive  researches  of  his  own  as  given  in  this  volume.  The  gen¬ 
eral  reader  will  here  find  a  consecutive  account  of  the  evolu¬ 
tion  of  the  electromagnet,  while  the  designer  as  well  as  the 
builder  of  electromagnetic  mechanisms  and  machinery  will  find 
ready  to  hand  in  the  text,  in  the  plotted  curves  and  in  numerous 
tables  just  the  kind  of  information  wanted. 

If,  as  is  stated  on  page  12,  retentiveness  is  “that  property 
which  tends  to  retain  magnetization,’’  we  find  it  difficult  to  see 
how  it  can  be  said  that  soft  iron  has  “great”  and  hardened 
steel  “little”  of  that  quality.  The  definition  of  “pole”  given  on 
page  13  as  “the  surface  where  the  density  of  the  lines  enter¬ 
ing  or  leaving  the  magnet  is  greatest”  is  not  a  happy  one.  The 
name  of  Professor  Silvanus  P.  Thompson  is  misspelt  in 
the  preface  and  again  on  page  188.  If  these  are  blemishes,  they 
are  entirely  wiped  out  by  the  great  electromagnetic  wealth  con¬ 
tained  in  the  work. 


Wireless-Telegraph  Construction  for  Amateurs.  By  Alfred 
P.  Morgan.  New  York:  D.  Van  Nostrand.  187  pages, 
147  illus.  Price,  $1.50. 

This  manual  contains  practical  information  for  the  ever¬ 
growing  number  of  young  amateurs  who  have  to  build  up  a 
wireless  set  either  for  experimentation  or  for  mere  amusement. 
The  construction  of  simple,  efficient  instruments  is  given  by 
clear  diagrams  drawn  to  scale,  together  with  a  sufficient  amount 
of  elementary  theory  to  enable  the  experimenter  to  carry  on  his 
work  intelligently. 


Electrotechnics:  Electrical  Engineering  Laboratory 

Manual.  By  John  Henderson.  New  York:  Longmans, 
Green  &  Company,  179  pages,  38  illus.  Price,  $1.20. 

This  book  is  Vol.  HI  of  a  series  of  physical  and  electrical 
laboratory  manuals,  intended  for  the  City  and  Guilds  of  Lon¬ 
don  Technological  Institute’s  syllabus,  and  gives  a  compre¬ 
hensive  list  of  experiments  which  can  be  carried  out  with  such 
apparatus  as  all  laboratories  are  sure  to  have. 


December  22,  1910. 


ELECTRICAL  WORLD. 


1491 


The  ground  covered  includes  electrical  properties  of  circuits; 
characteristics  of  direct-current  machines,  alternators,  trans¬ 
formers,  batteries,  etc.;  calibration  of  instruments.  There  are 
eighty-seven  experiments,  and  at  the  end  of  the  book  is  a 
list  of  reference  tables.  Every  college  prepares  its  laboratory 
course  to  fit  its  equipment  in  order  to  get  maximum  benefit 
from  such  equipment;  therefore,  no  laboratory  manual  how¬ 
ever  good  it  may  be,  can  ever  meet  the  requirements  of  very 
many  different  schools.  The  solution  of  the  laboratory  manual 
question  for  schools  which  are  not  large  enough  to  publish  one 
of  their  own  would  appear  to  be  a  loose-leaf  manual  wherein 
each  school  can  choose  the  make-up  of  its  own  book. 


T’AnNEE  fil.ECTRlyUE,  fiLECTROTHERAPEUTiyL'E  ET  RadIOGRAPH- 

IQUE.  By  Dr.  Foveau  de  Courmelles.  Liege :  Ch.  Beran- 
ger.  348  pages.  Price,  3.50  francs 
The  first  third  of  this  annual  review  of  progress  in  electro¬ 
therapeutics  and  radiography  as  applied  to  medicine  and  sur¬ 
gery  is  devoted  to  general  progress  in  electricity,  such  as 
theoretical  advances  in  electrophysics  and  electrochemistry, 
practical  advances  in  heating,  lighting  and  power  transmission, 
etc.  The  remaining  two-thirds  treat  of  electrical  progress  in 
relation  to  therapeutics.  The  treatment  is  particularly  good 
and  detailed  in  relation  to  radiography.  It  is  less  notable  in 
regard  to  electrotherapeutics,  and  it  is  not  so  precise  in  dealing 
with  electrophysics  in  general.  The  book  will  be  of  special 
interest  to  students  and  practitioners  of  radiotherapeutics  and 
of  electrotherapeutics. 


Welding  and  Cutting  Metals  by  Aid  of  Gases  or  Electricity. 
By  L.  A.  Groth.  New  York;  D.  Van  Nostrand.  297 
pages,  124  illus.  Price,  $3. 

New  processes  of  welding  have  revolutionized  certain  lines 
of  manufacture  and  resulted  in  the  substitution  in  many  cases 


of  welded  utensils  for  clumsy  cast  iron  with  its  uncertain 
strength.  The  present  book  is  given  up  largely  to  gas  welding, 
the  treatment  of  electric  welding  being  practically  confined 
to  the  Thomson  process.  The  subject  is  treated  according 
to  the  following  outline :  Gases  and  their  generation ; 
welding  processes ;  blowpipes ;  welding  of  sheet  iron ;  weld¬ 
ing  applied  to  boilers;  cutting  of  metals  by  burning; 
reports  on  acetylene  welding ;  statistics  on  accidents ;  tables 
and  useful  information.  The  character  of  the  treatment 
is  largely  descriptive,  the  theory  of  welding  and  the  welding 
properties  of  various  metals  not  being  treated.  The  book 
brings  together  a  large  amount  of  information  on  the  subject 
and  gives  the  reader  a  good  idea  of  the  importance  of  modern 
welding  processes  in  manufacture  as  well  as  an  idea  of  the 
nature  and  limitations  of  these  various  processes. 


Tahrbuch  der  Elektrochemie  und  Angewandten  Physikalis- 
CHEN  Chemie.  By  Dr.  W.  Nernst  and  Dr.  W.  Borchers. 
Halle  a.  S. :  Wilhelm  Knapp.  1049  pages,  114  illus.  Price, 
30  marks. 

This  excellent  and  carefully  elaborated  treatise  of  the  prog' 
ress  and  development  of  electrochemistry  and  applied  physical 
chemistry  throughout  the  world  of  publications  during  the  year 
1905  is  the  twelfth  annual  volume  of  the  series  to  which  it 
belongs.  The  work  is  divided  into  two  sections — the  scientific 
or  technical,  and  the  applied  or  practical.  In  the  former  the  vari' 
ous  publications  on  researches  in  electrochemistry,  discoveries, 
measurements,  constants  or  principles  are  discussed  at  length 
and  in  their  respective  categories.  In  the  latter  the  various 
new  apparatus,  methods  of  analysis,  products  and  processes 
are  described  and  enumerated,  with  bibliographical  references 
to  further  details.  No  working  electrochemist  can  dispense  with 
the  use  of,  or  reference  to,  this  series  of  volumes  if  he  seeks 
to  keep  informed  concerning  the  history  and  progress  of  the 
science  and  art  of  his  profession. 


New  Apparatus  and  Appliances 


SQUIRREL-CAGE  MOTORS  IN  FERTILIZER  WORKS. 


That  electric  motors  can  be  operated  successfully  under  very 
severe  conditions  is  forcibly  demonstrated  by  the  accompany- 


Fig.  1 — Squirrel-Cage  Motor  in  Fertilizer  Work. 


ing  pictures,  which  were  taken  in  the  fertilizer  works  of  G. 
Ober  &  Sons,  Baltimore,  Md.  The  motors  were  installed  about 
five  years  ago,  and  have  been  working  under  a  triple  combina¬ 
tion  of  difficulties — sulphuric  acid  fumes,  dust  and  grit,  and 


lack  of  skilled  supervision.  Under  these  conditions  the  motors 
have  given  very  satisfactory  service  since  they  were  installed 
and  have  justified  their  adoption. 

The  operations  of  grinding  the  bone  and  phosphate  rock  that 


Fig.  2 — Autotransformer  Motor  Starter. 


are  used  in  the  manufacture  of  fertilizers  produce  great  quan¬ 
tities  of  dust  which  settle  everywhere  in  the  plant  and  cover 
the  machinery  with  a  dirty,  gritty  mantle.  The  photographs 
reproduced  herewith  are  typical  of  the  appearance.  Besides  the 


side  row  of  contact  buttons.  The  rheostat  is  designed  for 
carrying  25  amp. 

The  above-described  dimmer  has  been  built  by  the  Ward 
Leonard  Electric  Company,  Bronxville,  N.  Y. 


SMALL  EXHAUST-STEAM  TURBINES. 


grit  the  air  is  permeated  with  the  fumes  of  sulphuric  acid 
which  is  used  in  the  manufacture  of  phosphoric  acid  from 
phosphate  rock.  The  operators  are  recruited  from  negroes  and 
the  less  intelligent  class  of  whites.  Their  appreciation  or  knowl¬ 
edge  of  machinery  is  very  slight  and  their  usage  of  it  is  likely 
to  be  rough. 

In  spite  of  all  the  abuses  the  motors  are  operating  as  smooth¬ 
ly  as  when  they  were  installed  over  five  years  ago.  The  motors 
are  of  the  polyphase  induction  type,  with  squirrel-cage  rotors 
made  by  the  Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.  Polyphase  induction  motors  of  the  squir¬ 
rel-cage  type  offer  advantages  for  an  installation  of  this  kind 
superior  to  those  of  any  other  type  of  motor.  The  absence  of 
sliding  contacts  makes  possible  an  extremely  simple  construc¬ 
tion,  with  no  wearing  parts  except  the  bearings.  Absolute 
freedom  from  sparking  is  assured  and  hence  the  motors  can 
be  used  with  perfect  safety  even  when  surrounded  by  inflam¬ 
mable  or  explosive  material.  The  line  connections  are  made 
to  the  stationary  element  when  the  motor  is  installed  and  no 
further  connections  are  necessary.  The  rotating  element  is 
practically  indestructible.  Simplicity  of  construction  and  opera¬ 
tion  and  low  cost  for  attendance  and  maintenance  are  among 
the  prominent  features  of  this  type  of  motor. 


simultaneously.  The  currents  in  the  legs  are  therefore  approx¬ 
imately  equal  and  an  electrical  balance  is  maintained.  The 
motor  is  started  under  the  best  conditions,  each  phase  producing 
its  share  of  the  total  torque.  This  type  of  starter  is  asserted 
to  be  the  most  serviceable  for  use  with  large  motors. 


THEATER  DIMMER. 

In  the  accompanying  illustrations  is  shown  a  dimmer  pro¬ 
vided  with  120  control  steps  which  was  built  for  use  in  an 
English  theater  where  fifty  steps  of  control  were  considered 


MULTIPLE-SWITCH  STARTERS  FOR  ALTERNAT- 


Flg.  2 — Theater  Dimmer. 


Multiple-Switch  Starter  for  Alternating-Current  Motors. 

stantly.  Resides  doing  away  with  sliding  contacts  the  multiple- 
switch  starter  prevents  the  hasty  cutting  out  of  resistance,  as 
each  switch  must  be  closed  separately,  beginning  at  the  left. 
The  time  taken  insures  a  smooth  acceleration  of  the  motor  and 
prevents  injury  due  to  large  current  inrush. 

The  contacts  of  the  switches  are  so  connected  that  the 
resistance  is  cut  out  of  the  separate  phases  of  the  secondary 


Of  the  several  methods  for  increasing  the  output  of  a  non¬ 
condensing  reciprocating  steam-engine  installation  the  most 
satisfactory  consists  in  installing  a  condenser  together  with  an 
exhaust-steam  turbine.  The  turbine  illustrated  in  Fig.  i  is 
designed  to  operate  at  any  steam  pressure  above  2-lb.  gage  at 
its  inlet  and  exhaust  into  a  vacuum  of  from  24  in.  to  28  in. 
When  used  with  a  reciprocating  steam  engine  that  has  pre¬ 
viously  been  running  non-condensing  this  engine  continues  to 
exhaust  at  about  the  same  pressure  and  carries  the  same  load 
after  the  turbine  is  put  into  the  exhaust  line.  A  condensing 
engine  can  be  adjusted  to  exhaust  at  atmospheric  pressure  or 
thereabouts  and  will  be  relieved  of  that  part  of  the  load  as- 


Back  View  of  a  Plate. 


inadequate.  Each  dimmer  plate  consists  of  a  standard  field 
rheostat  plate  15  in.  in  diameter  provided  with  an  additional  in- 
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ING-CURRENT  MOTORS. 


It  is  well  known  that  beyond  certain  current  values  sliding- 
contact  starters  cannot  be  used  successfully  because  of  the  arc¬ 
ing  and  rapid  wearing  of  the  contacts.  For  starting  large  motors 
starters  having  sliding  contacts  are  not  so  satisfactory  as  de¬ 
vices  of  the  multiple-switch  type.  The  increased  use  of  alter¬ 
nating  current  has  caused  a  demand  for  many  new  alternating- 
current  controlling  devices.  The  Cutler-Hammer  Manufactur¬ 
ing  Company,  of  Milwaukee,  has  put  on  the  market  a  multiple- 
switch  starter  for  polyphase  slip-ring  motors  in  standard  sizes 
ranging  from  60  hp  to  600  hp. 

Many  features  of  the  direct-current  multiple-switch  starter 
have  been  embodied  in  this  alternating-current  device.  No 
sparking  at  the  switch  can  occur  in  starting,  whether  under  load 
or  not.  The  switches  are  not  like  ordinary  knife  switches,  but 
are  of  circuit-breaker  construction,  making  full  contact  in- 
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sumed  between  atmospheric  pressure  and  the  vacuum  while 
the  turbine  is  being  operated.  The  increase  in  output  obtained 
over  the  non-condensing  engine  is  from  40  per  cent  to  100  per 


Fig.  1 — 200-Hp,  5-Stage  Exhaust-Steam  Turbine. 


cent,  and  is  about  25  per  cent  greater  than  could  be  obtained 
from  a  reciprocating  engine  operating  condensing. 

The  power  developed  by  an  exhaust-steam  turbine  is  avail- 


Flg.  2 — Combination  Engine  and  Exhaust-Steam  Turbine  Unit. 

able  for  driving  a  generator  or  any  other  machine,  and  under 
much  the  same  conditions  as  are  obtainable  from  high-pressure 
turbines.  Rigged  up  for  belt  or  chain  drive  the  exhaust  turbine 
delivers  into  the  same  line  or  jack  shaft  as  the  engine,  in  which 
case  the  turbine  assumes  an  almost  fixed  proportion  of  the 
load.  Fig.  2  is  a  typical  installation  of  this  kind.  The  output 
of  the  turbine  may  be  delivered  entirely  independently  of  the 


engine  to  drive  belted  auxiliaries  or  machinery  of  any  kind,  the 
speed  requirements  of  the  driven  machine  being  perfectly  met 
by  a  conforming  pulley  ratio.  An  exhaust-steam  turbine  may 
be  arranged  to  carry  a  uniform  or  fluctuating  load  regardless 
of  whether  the  load  upon  the  engine,  and  consequently  the 
source  of  steam  supply  to  the  turbine,  is  constant,  fluctuating 
or  even  entirely  cut  off  for  short  intervals. 

The  above-described  turbine  has  been  placed  on  the  market 
by  the  Kerr  Turbine  Company,  Wellsville,  X.  Y. 


ELECTRIC  MOTORS  IN  THE  CLOTHING  INDUSTRY. 


The  application  of  electric  motors  has  become  so  general 
that  it  is  not  now  surprising  to  find  them  anywhere.  Un¬ 
fortunately  their  application  to  the  manufacture  of  clothing 
was  held  back  and  up  to  a  few  years  ago  electric  motors  were 
little  used  in  that  industry. 

There  have  been  many  reasons  advanced  for  this,  some  con¬ 
tending  that  the  manufacturers  of  electric  motors  were  too  busy 
supplying  the  demand  of  the  large  mechanical  manufacturing 
plants,  others  that  the  clothing  manufacturers  had  thought 
them  expensive.  In  any  case  the  fact  remains  that  only  in 
recent  years  have  electric  motors  been  used  to  any  extent. 

All  of  the  well-known  advantages  of  the  electric  motor  for 
industrial  establishments  apply  to  the  clothing  industry,  particu¬ 
larly  that  affecting  the  employees,  for  it  is  a  well-known  fact 
that  clothing  shops  are  of  necessity  crowded  and  everything 
which  will  aid  in  giving  workmen  more  air,  light  and  comfort 
will  soon  pay  for  itself  in  increased  production  alone. 

The  photographs  shown  herewith  illustrate  the  two  principal 
forms  of  electric  motor  drives,  one  a  group  drive,  the  other  an 
individual  motor  drive.  Each  has  its  advantages  and  both  are 
extensively  used. 

For  driving  sewing  machines  perhaps  the  most  economical 
method  of  operation  is  to  run  a  dozen  or  more  machines  from 
a  shaft  under  the  working  table.  Each  individual  machine, 
however,  is  under  the  control  of  the  operator,  who,  being  re¬ 
lieved  of  the  fatiguing  duty  of  treading  the  machine,  can  give 
his  whole  attention  to  his  work.  When  the  operators  are  at 
work  the  motor,  and  consequently  the  line  shaft  which  fur¬ 
nishes  power  for  all  machines,  run  continuously. 

In  Fig.  I  a  2-hp  Western  Electric  motor  is  shown  driving 


Fig.  1 — 2-Hp  Motor  Driving  Twelve  Sewing  Machine*. 


twelve  machines.  This  motor  also  drives  a  blower  for  six  gas 
irons  and  could,  if  necessary,  easily  drive  a  half-dozen  or 
more  machines.  To  start  the  machine  the  operator  presses  his 
foot  on  the  treadle ;  to  stop  it  he  releases  the  pressure  and  the 
machine  stops  instantly. 

In  some  shops  each  sewing  machine  is  individually  driven, 
but  while  this  has  the  advantage  of  the  motor  running  only 
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when  the  machine  is  in  operation,  the  increase  in  the  investment 
in  most  cases  more  than  makes  up  for  the  saving  in  power,  and 
this  form  of  installation  is  not,  therefore,  economical. 

In  the  cloth-shrinking  department  of  Marks  Arnheim,  custom 
tailors  of  New  York  City,  one  finds  an  excellent  example  of 
individual  electric  motor  drives.  The  motor  equipment  of  this 
establishment,  which  is  one  of  the  few  custom  tailoring  houses 
in  New  York  that  shrink  their  own  cloth,  consists  of  two  small 
motors.  In  Fig.  2  is  shown  an  illustration  of  a  i-hp  Western 
Electric  “Hawthorn”  motor  connected  to  a  cloth-folding  ma¬ 
chine.  The  other  motor  is  a  3-hp  machine  of  the  same  manu- 


Fig.  2 — 1-Hp  Motor  Driving  Cioth- Foiding  Machine. 


facture  and  is  used  to  run  a  hydraulic  press,  one  edge  of  which 
can  be  seen  in  the  cut.  The  cloth  is  first  shrunk,  then  placed 
in  the  hydraulic  press,  when  all  the  water  is  squeezed  from  it; 
afterward  it  is  thoroughly  dried.  When  dry  it  is  run  through 
the  folding  machine  and  it  is  then  ready  for  cutting.  The 
motors  are  connected  to  both  the  folding  machine  and  the 
hydraulic  press  by  belts,  and  each  motor  and  machine  makes  a 
complete  unit  in  itself.  In  this  way  each  machine  can  be  started 
and  stopped  at  will,  and  power  is  used  only  when  the  machine 
is  actually  doing  work.  These  two  photographs  do  not  show 
the  extent  to  which  electric  motors  are  used  in  the  clothing  in¬ 
dustry,  but  merely  illustrate  the  convenience,  flexibility,  cleanli¬ 
ness  and  adaptability  of  electric  motor  drives  in  this  particular 
industry. 


LARGE  HYDRAULIC  TURBINE. 


The  Stone  &  W-ebster  Engineering  Corporation,  acting  as 
consulting  engineer  for  the  Pacific  Coast  Power  Company,  has 
placed  an  order  with  Allis-Chalmers  Company  for  two  20,400-hp 
reaction  turbines  to  be  installed  in  connection  with  a  new 
development  on  the  White  River,  which  are  said  to  be  the 
largest  ever  built. 

This  development  is  one  of  the  most  comprehensive  under¬ 
taken  on  the  Pacific  Coast,  and  the  problems  which  have  con¬ 
fronted  the  engineers  have  been  extremely  interesting  as  well 
as  complex.  The  White  River  is  fed  by  the  glaciers  of  Mount 
Ranier  and  receives  its  name  from  the  milky  silt  which  the 
river  carries  and  which  gives  it  a  whitish  color. 

The  development  is  about  twenty  miles  east  of  Tacoma. 
The  diversion  dam  is  to  be  built  at  a  point  near  the  big  viaduct 
of  the  Northern  Pacific  Railroad  north  of  Buckley.  This  will 
not  be  of  unusual  size  or  strength  and  will  simply  serve  to 
divert  the  water  into  a  ditch  discharging  into  a  settling  pond 
in  which  the  silt  will  have  a  chance  to  be  dropped.  The  head- 
works  and  gates  will  present  some  new  features  of  design  and 
will  be  made  extremely  strong.  From  the  diversion  dam  the 
water  will  be  carried  through  an  earthen  ditch  about  five 
miles  long  to  the  main  storage  reservoir.  This  storage  reser¬ 
voir  is  one  of  the  most  important  elements  in  the  entire  de¬ 
velopment,  as  it  w'ill  hold  enough  water  to  operate  the  plant 
for  a  period  of  three  or  four  months  should  no  additional  water 


be  received.  It  is  to  be  made  up  of  several  existing  lakes 
which  will  be  interconnected  and  which  will  have  their  holding 
capacities  largely  supplemented  by  the  building  of  heavy  em¬ 
bankments  and  masonry  dams.  The  flow  line  of  the  reservoir 
will  be  about  four  miles  long. 

From  the  storage  reservoir  the  water  will  be  carried  through 
a  tunnel  about  3000  ft.  long  to  the  head  basin.  At  present  only 
one  tunnel  will  be  built,  but  eventually  another  will  be  added. 
From  the  head  basin  a  separate  steel  pipe  line  will  be  built  for 
each  turbine.  These  lines  will  be  approximately  2200  ft.  long 
and  will  be  8  ft.  in  diameter  at  the  upper  end  and  6  ft.  in 
diameter  at  the  power-house  end. 

The  power  house  is  designed  for  a  total  length  of  approxi¬ 
mately  373  ft.  The  generating  units  will  be  placed  along 
45.5  ft.  of  the  width  with  their  shafts  in  line.  Room  is  to  be 
provided  for  six  units,  although  only  two  will  be  installed  at 
the  present  time.  The  other  side  of  the  building,  26  ft.  wide, 
will  be  given  over  to  exciter  units,  pumps,  toilet-rooms  and 
transformer  bays.  Concrete  foundations  will  be  employed  w’ith 
brick  superstructure. 

The  hydraulic  installations  will  be  supplied  by  the  Allis- 
Chalmers  Company  and  will  consist  at  present  of  two  units, 
each  of  which  will  have  a  maximum  rating  of  20,400  hp  under  a 
head  of  480  ft.  They  will  run  at  360  r.p.m.  Each  turbine  will 
be  directly  connected  to  a  60-cycle,  three-phase,  6600-volt  gen¬ 
erator. 

The  turbine  runner  is  of  the  high-pressure  Francis  type  with 
horizontal  shaft.  Water  will  be  admitted  to  the  runner  through 
a  cast-steel  spiral  casing.  The  runner,  w’hich  will  also  be  of 
cast  steel,  divides  the  water  into  two  lines  of  flow,  and  it  is 
discharged  from  the  wheel  by  two  quarter-turns  to  separate 
draft  tubes.  The  flow  of  water  to  the  turbine  will  be  controlled 
by  a  cast-steel  butterfly  valve. 

It  is  said  that  the  spiral  casing  of  this  turbine  will  be  the 
largest  steel  casting  of  this  kind  ever  made.  The  butterfly 
valve  is  to  be  over  7  ft.  in  diameter  and  will  be  the  largest 
valve  of  this  type  ever  used.  The  shaft  carrying  the  turbine 
runner  will  be  nearly  2  ft.  in  diameter  and  the  bearings  for  it 
will  be  about  16  in.  in  diameter.  All  parts  of  the  turbine  which 
will  have  to  withstand  the  operating  pressure  of  the  w'ater 
will  be  tested  in  the  shops  under  a  pressure  corresponding  to 
about  900  ft.  head.  To  give  an  idea  of  the  size  and  strength 
of  the  parts  it  is  only  necessary  to  state  that  the  total  testing 
load  on  the  butterfly  valve  will  be  about  1,500,000  lb. 

The  governors  for  these  turbines  will  be  of  Allis-Chalmers 
standard  oil-pressure  type  and  the  specifications  call  for  ex¬ 
tremely  close  speed  regulation.  Separate  governors  will  be 
supplied  for  each  unit,  but  a  rather  elaborate  central  oil- 
pressure  system  will  be  employed. 

As  this  plant  will  have  to  regulate  the  supply  of  energy  to 
the  whole  system  of  the  Pacific  Coast  Power  Company,  the 
problem  of  proper  regulation  is  an  important  one.  It  becomes 
of  still  greater  importance  on  account  of  the  necessity  of  con¬ 
serving  the  storage  supply  of  water.  To  meet  this  condition 
and  handle  the  water  in  a  way  which  will  protect  the  plant  from 
injury  and  at  the  same  time  save  water  pressure  regulators  will 
be  installed.  These  are  similar  in  design  to  those  the  Allis- 
Chalmers  Company  is  now  installing  on  the  i8,ooo-hp  turbines 
in  the  Great  Western  power  plant,  a  design  which  has  done 
excellent  service  on  other  installations. 

The  size  of  the  exciter  units  has  not  yet  been  definitely  de¬ 
termined,  but  there  will  be  two  of  at  least  500  hp.  One  ex¬ 
citer  is  to  be  provided  for  each  three  units  of  the  ultimate 
equipment.  As  the  proportionate  amount  of  water  which  these 
wheels  will  use  is  not  large,  they  will  be  of  the  impulse  type 
and  will  be  governed  by  means  of  a  deflecting  hood  similar  to 
that  used  with  the  exciter  units  of  the  Kern  River  No.  i 
station  of  the  Edison  Electric  Company. 

Construction  is  progressing  rapidly  under  the  direction  of 
the  Stone  &  Webster  Engineering  Corporation.  Mr.  S.  L. 
Shuffleton,  the  Western  representative  of  this  organization,  is 
in  direct  charge. 


December  22,  1910. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 


INCREASED  activity  in  retail  trade,  fewer  orders  for  the 
wholesalers  and  jobbers  and  a  further  slight  curtailment 
in  industrial  lines  are  the  leading  features  brought  out 
in  the  reports  of  commercial  conditions  for  the  past  week.  The 
influences  which  have  affected  the  retail  trade  are  entirely  sea¬ 
sonable.  The  holiday  buying  is  always  a  feature  in  the  retail 
business  of  the  year,  and  during  the  past  week  there  has  been 
extreme  cold  weather  over  a  great  part  of  the  country,  which 
has  added  materially  to  the  distribution  of  winter  supplies.  In 
the  jobbing  trade  some  reorders  are  being  received,  but  orders 
for  spring  delivery  are  e.xtremely  light.  Wholesale  salesmen 
are  now  returning  from  the  road  for  the  January  inventories, 
and,  as  a  rule,  the  reports  received  from  these  salesmen  are 
to  the  effect  that  retail  merchants  in  every  section  are  inclined 
to  be  extremely  conservative.  The  entire  tone  of  business  seems 
to  be  one  of  uncertainty  as  to  the  future  and  unwillingness  to 
incur  heavy  commitments.  In  manufacturing  lines  there  is  a 
manifest  disposition  to  go  slowly.  Iron  and  steel  operations  are 
being  curtailed,  and  in  many  sections  over-holiday  shut-downs 
are  announced.  No  new  rail  orders  of  any  importance  have 
been  received,  and  the  order  placed  by  the  Pennsylvania  Rail¬ 
road  two  weeks  ago  for  130,000  tons  has  not  yet  been  accepted 
by  the  mills,  because  the  matter  of  specifications,  which,  it  is 
claimed,  were  unsatisfactory  to  the  manufacturers,  has  not  been 
settled.  A  few  inquiries  for  railway  cars  are  being  received, 
but  no  orders  of  any  importance  have  been  placed.  Structural 
material  is  still  in  demand  to  some  extent,  though  at  this 
season  of  the  year  it  is  always  quiet.  There  continues  to  be 
considerable  activity  in  the  wire  mills,  and  this  is  really  the 
only  bright  spot  in  the  iron  and  steel  situation.  Collections 
are  quoted  as  from  slow  to  fair.  They  are  better  in  the  South 
and  Southwest  than  in  other  parts  of  the  country.  Business 
failures  for  the  week  which  ended  Dec.  15,  as  reported  by 
Bradstreet’s,  were  290,  as  against  267  the  previous  week,  273 
in  the  same  week  of  1909,  31  x  in  1908,  300  in  1907  and  277 
in  1906. 

the  Copper  Market. 

Li  ttle  interest  was  manifested  in  the  copper  market  dur¬ 
ing  the  past  week,  and  prices  were  somewhat  easier. 
Sales  were  light,  and  reports  were  current  that  domestic 
melting  and  European  consumption  had  both  fallen  off  sharply. 
It  was  evident  that  the  deliveries  of  American  copper  in  both 
countries  were  greater  than  the  actual  consumption.  The 
whole  statistical  position  was  more  or  less  unsatisfactory.  It 
is  pointed  out  that  electrolytic  copper  is  to-day  i  cent  a  pound 
cheaper  than  at  the  same  time  a  year  ago  and  that  the  con¬ 
sumption  is  no  greater.  The  output  continues  to  be  excessive 
throughout  the  world.  In  the  United  States  it  is  figured  that 
the  production  is  close  to  the  rate  of  125,000,000  lb.  per  month, 
while  the  actual  consumption  is  estimated  at  less  than  100.000,- 


Standard  Copper. 

.Spot  . 

December  . 

January  . 

r'ebruary  . 

March  . 

The  London  market  Dec.  19  was  as 


Standard  copper,  spot . 

Standard  copper,  futures . 

Extreme  fluctuations  for  this  year; 

Standard  . . . . . . 

London,  spot . 

London,  futures . 

Rest  selected . 


Bid. 

...  12.20 

...  12.20 

...  12.25 

...  12.30 

...  12.3s 

follows: 

N  oon. 

£  f  d 

.  57  I  3 

.  57  17  6 


SettlinR 
Asked.  Price 

12.30  . 

12.30  12.25 

12.35  12-30 

12.40  12.35 

12.45  12.40 

Closing. 
£  s  d 

57  2  6 

57  18  9 

Lowest. 

1 1.70c 

£52  15  o 

53  7  6 

57  15  o 


Highest. 

13S0C 

£62  o  o 
65  18  9 

65  10  o 


000  lb.  per  month.  In  spite  of  the  elaborate  plans  for  decrease 
in  production,  they  do  not  seem  as  yet  to  have  been  very 
effective.  The  more  sanguine  dealers  in  copper  are  still  hopeful 
that  the  curtailment  which  was  promised  will  eventually  appear. 
Various  reasons  are  advanced  to  explain  why  the  promised  cur¬ 
tailment,  which  should  have  begun  more  than  ninety  days  ago, 
has  not  yet  appeared  to  any  extent  in  the  statistics.  Exports 
continue  to  be  fairly  heavy,  but  this  is  largely  on  account  of 
the  necessity  of  shifting  stocks  rather  than  on  account  of  for¬ 


eign  demand.  It  is  stated  that  there  is  carried  in  the  ware¬ 
houses  of  Great  Britain  and  France  190,000,000  lb.,  to  which 
must  be  added  30,000,000  lb.  carried  in  Hamburg  and  covered 
by  certificates  dealt  in  on  the  German  exchange.  Exports  for 
the  week  which  ended  Dec.  19  were  17,417  tons.  Imports  are 
running  at  about  former  figures.  The  daily  call  on  the  Metal 
Exchange  Dec.  19  quoted  standard  copper  as  per  the  accom¬ 
panying  table. 


INDDSTRI.^L  AND  COMMERCIAL  NOTES. 

Electrical  Appliances  for  the  Holidays. — .\n  official  of 
the  General  Electric  Company  is  responsible  for  the  statement 
that  the  holiday  trade  in  electrical  appliances  during  the  present 
season  has  more  than  doubled  that  of  last  year.  This  does  not 
refer  to  decorations  and  Christmas  tree  lamps,  but  to  useful 
household  appliances.  This  authority  says  that  reorders  have 
been  sent  in  from  all  parts  of  the  country  for  percolators, 
chafing  dishes  and  other  such  utensils,  and  that  the  increase 
in  this  demand  has  been  directly  attributed  to  Christmas  pur¬ 
chasing.  An  extensive  campaign  of  advertising  has  been  car¬ 
ried  on  for  the  past  six  months  in  connection  with  this  class 
of  goods,  and  the  results  of  it  are  just  now  being  appreciated. 
Such  appliances  are  particularly  appropriate  as  Christmas  pres¬ 
ents  among  the  well-to-do  and  middle  classes,  of  people.  They 
are  made  in  such  a  variety  of  grades  and  decorations  as  to 
afford  a  wide  range  in  prices.  It  is  believed  that  this  Christmas 
demand  will  continue  to'  develop  and  will  hereafter  be  a  very 
important  factor  in  the  sales  of  the  year. 

Storage  Battery  Cars  in  Service. — An  arrangement  was 
made  by  Joseph  B.  Mayer,  receiver  of  the  Twenty-eighth 
Street  and  Twenty-ninth  Street  Railway  Company,  with  Fred¬ 
erick  W.  Whitridge,  receiver  of  the  Third  Avenue  Railroad 
Company,  for  the  operation  of  the  former  line  with  the  storage 
battery  cars  which  the  Third  Avenue  Company  has  recently 
constructed.  This  service  was  commenced  Dec.  18,  and  about 
fifteen  cars  are  now  being  operated.  In  addition  to  this,  the 
Third  Avenue  company  is  operating  ten  cars  on  its  i  loth  Street 
line.  These  cars  are  equipped  with  the  Gould  Storage  Battery 
Company  cells,  and  it  is  claimed  that  they  have  shown  in  tests 
more  than  100  miles  on  a  single  charge.  The  cars  themselves 
are  for  the  most  part  rebuilt  horse  cars,  but  there  are  some 
new  cars  also  in  the  service.  For  a  number  of  months  past 
an  Edison  storage  battery  car  has  been  operating  on  the 
Twenty-eighth  Street  line,  but  the  receiver  of  that  company 
concluded  that  it  was  better  to  make  a  running  arrangement 
than  to  purchase  new  cars. 

Western  Union  Gets  Anglo-American  Cable. — It  was 
announced  last  week  that  arrangements  had  been  concluded 
between  the  Western  Union  Telegraph  Company  and  the  Anglo- 
American  Cable  Company  whereby  in  future  the  business  of 
the  two  concerns  would  be  under  one  management.  This  is 
taken  to  mean  in  financial  circles  that  the  Western  Union  has 
succeeded  in  obtaining  not  only  a  working  but  a  financial  con¬ 
trol  of  the  cable  company.  The  negotiations  for  this  com¬ 
bination  were  carried  on  by  Edward  J.  Hall,  chairman  of  the 
executive  committee  of  the  Western  Union,  who  has  been  in 
London  for  six  weeks.  Mr.  Hall  says  that  the  arrangement 
will  include  the  signing  of  an  agreement  by  the  British  Post¬ 
master  General  accepting  the  one-half  rate  proposal  for  de¬ 
ferred  cable  messages  written  in  plain  language,  which  was 
made  some  time  ago.  Mr,  Hall  also  secured,  while  in  Eng¬ 
land,  license  from  the  government  for  landing  rights  for  the 
Western  Union’s  new  cable.  This  gives  the  telegraph  com¬ 
pany  control  of  seven  out  of  the  sixteen  transatlantic  cables, 
three  of  its  own  and  four  owned  by  the  Anglo-American  com¬ 
pany. 

Municipal  Plant  in  Pittsburgh. — City  Controller  Morrow 
of  Pittsburgh  has  proposed  a  plan  for  furnishing  the  city  with 
a  municipal  electric  lighting  plant.  He  has  prepared  an  ordi¬ 
nance,  which  will  be  presented  to  the  Council  at  once,  authoriz¬ 
ing  the  chief  engineer  of  the  Department  of  Public  Works  to 
report  on  the  estimated  cost  of  erecting  and  equipping  such  a 
plant  in  that  city. 
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Western  Electric  Company. — It  is  semi-officially  given 
out  that  the  gross  sales  of  the  Western  Electric  Company  for 
the  year  which  ended  Nov.  30  will  amount  to  about  $61,000,000. 
The  monthly  sales  of  the  company  have  varied  so  little  during 
the  year  that  the  total  sales  will  hardly  differ  i  per  cent  from 
the  estimate  made  last  February.  The  company  will  make  its 
official  report  at  the  end  of  the  calendar  year,  showing  gross 
sales  for  thirteen  months,  and  these  w'ill  be  approximately 
$66,000,000.  Hereafter  the  fiscal  year  of  the  company  will  cor¬ 
respond  with  the  calendar  year.  The  sales  for  the  twelve  months 
ended  .\ov.  30  compare  with  $46,000,000  for  the  same  period  in 
1909  and  $32,000,000  in  1908.  They  have  been  exceeded  only 
once  in  the  company’s  history,  the  sales  for  1906  amounting  to 
$69,000,000.  As  the  company  in  1909  showed  a  margin  of  profit 
of  5.2  per  cent  on  its  gross  sales,  and  as  it  is  operating  as 
favorably  at  present  as  it  did  in  that  year,  the  profits  for  the 
year  which  has  ended  should  amount  to  $3,172,000,  which  is 
equivalent  to  about  10.7  per  cent  on  the  $15,000,000  capital 
stock,  after  deducting  estimated  fixed  charges.  The  regular 
dividend  paid  on  the  stock  is  8  per  cent,  and  this,  with  the  2 
per  cent  extra  dividend  recently  declared,  will  about  take  care 
of  the  net  earnings.  The  company  now  has  a  working  capital 
of  about  $36,000,000,  which  will  be  increased  somewhat  more 
than  $1,000,000  with  the  issuance  of  $6,250,000  of  bonds  now 
held  as  collateral  on  the  company’s  $5,000,000  of  notes.  The 
increase  in  telephone  sales  for  the  past  year  was  fairly  evenly 
distributed  among  the  Bell  customers  and  independent  systems. 
The  business  was  also  very  nearly  proportionately  divided 
among  the  three  main  branches  of  the  company’s  activities — 
telephone  apparatus,  lead-covered  cable  and  miscellaneous  elec¬ 
trical  apparatus.  The  recent  issue  of  bonds  above  referred  to 
was  largely  taken  in  Chicago,  the  investors  of  that  city  showing 
considerable  eagerness  to  secure  them. 

Queens  Borough  Gas  &  Electric  Hearings. — At  a  hear¬ 
ing  before  Public  Service  Commissioner  Maltbie  last  week  in 
connection  with  the  rates  for  electricity  charged  by  the  Queens 
Borough  Gas  &  Electric  Company  in  the  Far  Rockaway  dis¬ 
trict,  L.  S.  Hubbard,  a  certified  accountant,  testified  to  the 
present  value  of  the  electrical  property  and  as  to  its  earning 
capacity.  This  report,  which  was  quite  voluminous  and  went 
into  the  earning  value  of  the  plant  year  by  year,  w^as  put  in 
evidence.  The  figures  taken  by  the  accountant  adopted  8  per 
cent  as  a  proper  earning  for  the  electrical  plant.  The  report 
was  filed  with  the  commission.  The  figures  of  the  accountant 
showed  that  the  company,  even  at  the  present  rates,  was  not 
earning  reasonable  depreciation  charges.  There  was  also  filed 
with  the  commission  a  report  made  by  Carleton  Macy,  president 
of  this  company,  estimating  that  the  requirements  of  the  com¬ 
pany  for  betterments  and  improvements  for  1911  would  amount 
to  $174,600.  This  report  of  the  president  had  been  approved 
by  the  board  of  directors  and  authority  was  given  Mr.  Macy 
to  go  ahead  with  the  program  mapped  out  in  the  report.  The 
hearing  was  not  concluded. 

Prices  of  Rubber  Goods  Unchanged. — Samuel  P.  Colt, 
president  of  the  United  States  Rubber  Company,  in  discussing 
the  probable  effect  of  the  decline  in  crude  rubber  on  the  prices 
of  rubber  goods  in  1911,  makes  the  statement  that,  while  no 
definite  action  has  been  taken  upon  the  matter  by  his  board  of 
directors,  he  does  not  anticipate  anv  reduction  in  the  price  of 
rubber  goods  next  year.  He  stated  that  the  prices  at  which 
the  company’s  merchandise  is  now  being  sold  are  practically 
the  same  as  those  in  force  since  September,  1907.  While  Col. 
Colt’s  statement  particularly  referred  to  rubber  footwear  and 
rubber  mechanical  goods,  it  is  understood  that  the  same  cir¬ 
cumstances  will  control  prices  for  rubber-covered  wire,  a  con¬ 
siderable  amount  of  which  is  manufactured  by  subsidiary  com¬ 
panies  of  the  United  States  Rubber  Company.  At  the  present 
time  crude  rubber,  up-river  fine  Para,  is  quoted  at  $1.4.^  per 
pound.  This  is  a  slight  advance  over  the  quotations  of  fw'O 
months  ago,  but  not  a  sufficient  advance  to  cause  any  change  in 
the  prices  of  manufactured  goods.  Other  rubbers  are  quoted 
proportionately  according  to  the  price  fixed  for  Para,  which  is 
the  standard. 

Train-Dispatching  Telephones  Prove  Useful. — The  relia¬ 
bility  of  the  telephone  method  of  dispatching  trains,  w’hich  has 
superseded  the  telegraph  on  many  of  the  large  railroads,  has 
been  demonstrated  by  the  behavior  of  this  system  on  the  Pere 
Marquette  Railroad  during  recent  sleet  storms.  The  telegraph 
was  put  out  of  commission,  but  the  telephone  circuit  worked 
continuously.  Telephones  and  selectors  furnished  by  the  West¬ 


ern  Electric  Company  have  been  placed  in  service  along  136 
miles  of  this  road,  between  Saginaw,  Mich.,  and  Toledo,  Ohio. 
The  telephones  have  been  installed  at  thirty  way-stations  and 
four  sidings.  The  traffic  on  the  Toledo  Division  is  unusually 
heavy.  Several  times  in  the  past  the  railway  has  found  it  nec¬ 
essary  to  cut  the  telegraph  train  wire  into  two  sections  in  or¬ 
der  to  handle  the  traffic,  but  it  is  believed  that  the  telephone 
equipment  will  enable  the  work  to  be  handled  entirely  with  one 
circuit.  The  Michigan  Central  has  recently  installed  train  dis¬ 
patching  telephone  circuits  between  Jackson,  Mich.,  and  Niles, 
Ohio,  105  miles,  with  thirty-four  telephone  stations;  between 
Jackson  and  Bay  City,  Mich.,  115  miles,  with  twenty-three  sta¬ 
tions,  and  Jackson  and  Grand  Rapids,  Mich.,  ninety-four  miles, 
with  twenty-one  stations.  Equipment  has  been  ordered  for  a 
telephone  line  betw'een  Windsor  and  St.  Thomas,  Ontario, 
Canada,  1 1 1  miles,  with  twenty  stations.  Plans  have  been  made 
for  the  installations  of  a  number  of  other  circuits  during  the 
coming  year. 

Long  Acre  Electric  Lighting  &  Power  Company. — The 
Public  Service  Commission  of  the  First  District  held  a  hearing 
last  week  on  the  application  of  the  Long  Acre  Electric  Lighting 
&  Power  Company  for  authority  to  issue  capital  stock  and 
bonds  to  the  amount,  respectively,  of  $10,000,000  and  $50,000, 
000.  This  is  the  application  that  was  formerly  denied  and  the 
denial  subsequently  reversed  by  the  Appellate  Division  of  the 
Supreme  Court.  The  court  held  that  the  reasons  given  by  the 
commission  for  the  denial  were  insufficient.  At  the  hearing  a 
letter  was  submitted  by  Henry  R.  Towne,  president  of  the 
Merchants’  Association,  declaring  that  it  would  be  inadvisable 
to  authorize  competition  in  electric  lighting  when  there  is  al¬ 
ready  a  company  in  the  field  the  rates  and  service  of  which  are 
satisfactory.  Counsel  for  the  Long  Acre  company  objected  to 
the  submission  of  this  letter,  and  it  was  not  admitted  in  evi¬ 
dence.  Owing  to  the  absence  of  the  attorney  of  the  New  York 
Edison  Company,  the  hearing  was  adjourned. 

United  States  Engineering  &  Manufacturing  Company. — 
The  construction  of  a  large  plant  for  the  manufacture  of  ma¬ 
chinery  will  be  commenced  in  Tarentum,  Pa.,  in  a  few  days 
by  the  United  States  Engineering  &  Manufacturing  Company, 
which  was  recently  incorporated  under  the  laws  of  Delaware 
with  a  capitalization  of  $1,000,000.  J,  J.  Jones  is  consulting 
engineer  and  president  of  the  company.  He  has  secured  eighty- 
seven  acres  of  land  south  of  Tarentum  and  will  at  once  erect  a 
machine  shop,  foundry  and  power  house,  having  a  total  floor 
space  of  87,200  sq.  ft.  A  railroad  4000  ft.  long  will  be  built 
to  connect  the  plant  with  the  Pennsylvania  Railroad. 

New  Haven  Railroad  Electrification. — .\t  a  meeting  of 
the  board  of  directors  of  the  New  York,  New  Haven  &  Hart¬ 
ford  Railroad  last  week  the  plans  for  a  new  station  in  New 
Haven,  to  cost  $2,000,000,  were  finally  approved.  It  was  stated 
after  the  meeting,  however,  that  the  directors  had  decided  not 
to  undertake  the  electrificatiori  of  the  road  from  Stamford  to 
Xew  Haven  in  the  coming  spring.  Subsequently  an  interview 
with  President  Mellen  was  published  stating  that  work  on  a  big 
power  house  at  New  Haven  would  begin  at  once,  and  electrifi¬ 
cation  work  within  a  few  months. 

Electrical  Construction. — Among  the  items  printed  under 
Constructions  News  in  our  present  issue  are  announcements  of 
proposed  new  plants  or  considerable  extensions  to  present 
plants  at  Sioux  City,  la.;  St.  Catharines,  Ont.,  Can.;  Horton, 
Kan.;  Jacksonville,  Fla.';  East  St.  Louis,  Ill.;  Long  Prairie, 
.Minn;  Saginaw,  Mich.;  Cartersville,  Ga. ;  Norwich,  Conn.;  Los 
.\ngeles.  Cal.;  Giltner,  Neb.;  Washington,  D.  C. ;  Libby,  Mont.; 
Wausau.  Wis. ;  Toledo,  Wash.;  Norwalk,  Ohio;  St.  Joseph, 
Mo.;  Atlantic,  la.;  Stayton,  Ore.;  Willows,  Cal.;  Stafford, 
Kan. ;  Fort  Dodge,  la.,  and  Manitowoc,  Wis. 

Chicago  Automatic  Telephone  System. — The  Automatic 
Electric  Company,  a  subsidiary  of  the  Chicago  Subw'ay  Com¬ 
pany,  will  open  its  telephone  system  to  the  public  Jan.  t.  The 
company  will  start  operations  with  about  33.000  subscribers  on 
its  lx)oks,  which  is  13,000  more  than  the  ordinance  requires  it 
to  have  on  June  i,  1911,  in  order  to  save  its  franchise.  There 
is  every  promise  at  present  that  the  telephone  branch  of  the 
subway  company  will  prove  extremely  successful  if  it  is  not 
complicated  with  the  financial  troubles  of  the  parent  company. 

General  Vehicle  Company. — The  Western  office  of  the  Gen¬ 
eral  Vehicle  Company  has  recently  received  an  order  from 
Marshall  Field  &  Company,  Chicago,  for  two  2000-lb.,  two  2- 
ton  and  two  3V2-ton  chassis. 
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Financial. 

The  Week  m  Wall  Street 

Another  period  of  light  trading  and  fractional  price 
changes  is  the  report  of  the  stock  market  for  last  week. 
The  total  number  of  shares  sold  was  less  even  than 
•luring  the  previous  week,  and  there  seemed  less  general  in¬ 
terest  in  the  market.  The  Stock  Exchange  is  approaching  the 
Christmas  and  New  Year  holidays  without  any  enthusiasm  and 
with  very  little  disposition  to  transact  business.  It  is  apparent 
that  the  present  position  of  the  market  is  fairly  secure,  from 
the  fact  that  it  is  pretty  well  “sold  out.”  The  forced  liquida¬ 
tion  of  the  last  few  weeks  has  disposed  of  almost  all  of  the 
long  holdings  that  were  in  any  way  hazardous.  While  invest¬ 
ment  buying  has  been  extremely  light,  there  is  always  a  little 

NEW  YORK. 

Shares  Shares 

Dec.  12.  Dec.  19.  Sold.  Dec.  12.  Dec.  19.  Sold. 


All.  Ch .  syi' 

’  »'/** 

1 10 

Int.  Met.,  pf.  s3!4 

.56 

19,810 

All.  Ch.,  pfd.  27/2' 
Amal.  Cop...  63!^ 

'  30 

64^4 

10 

60, 000 

Mackay  Cos..  88* 
Mackay,  C.,pf  74  i4 

88* 

74H 

650 

Am.  D.  T. ..  20 ‘/i* 
Am.  Loco....  37* 
Am.  Loco..pf .  105* 
Am.  Tel.  &  C.  80* 
Am.  T.  &  T..141  H 
B.  R.  T .  73^4 

'  20  '4  * 

37 'A 
106* 
80* 
141H 

600 

100 

7,000 

Man.  Elev...i38 
Met.  St.  IS* 

N.Y.&N.J.Tel.i39'4 

Steel,  Com. . .  72 
Steel,  pfd.... 1 1644 

138* 

I39'4* 

73A 

1 1644 

74  A 

820 

472.984 

4.933 

7  5 'A 

4.460 

W.  U.  T....  71 4 

2.375 

Gen.  Elec. ...  15314 

i55?4 

4.5II 

West’h,  com..  66 

f>7A 

1,600 

Int.-Met.  ...  ig'/i 

2o|a 

13.565 

West’h,  pfd.  120* 

122* 

400 

Am.  Rvs . 

I 

Dec.  12. 

. .  42k* 

, .  :  I H* 

’HILADELFHIA. 

Dec.  17. 

42  !4  Phila.  Elec . 

Dec.  12. 

•  15^ 

Dec.  17. 

Elec.  Co.  of  A . 

ii^* 

Phila.  R.  T . 

..  i&A 

18^ 

Elec.  St.  B’ty . 

,.  48* 

49H 

Phila.  Trac . 

..  &3V4 

83  H 

E.  S.  B’ty..  pfd... 

. .  30* 

30* 

Union  Trac . . 

■  ■  42'A 

43'A 

Chi.  City  Ry . 

Dec.  12. 

.  .170* 

CHICAGO. 

Dec.  17. 

170*  Chi.  Tel  Co . . 

Dec.  12. 

.  I22'4 
.  20H 

Dec.  17. 

123 

Chi.  Rs.,  Ser.  i . .  .  . 

. .  90* 

91* 

Met.  El.  Co . 

21 

Chi.  Rs.,  Ser.  2. . . . 

•  23 '4 

25)4 

Met.  El.,  pfd _ 

•  6  s* 

65* 

Com.  Edison . 

..IIS* 

II.5V5 

Nat’l  Car . 

.  120* 

120* 

Chi.  Subways . 

..  4% 

4  A 

Nat’l  Car.,  pfd _ 

.119* 

11754 

t 

Dec.  12. 

BOSTON. 

Dec.  17. 

Dec.  12. 

Dec.  17. 

Am.  T.  &  T . 

.141^ 

^42% 

Mex.  Tel . 

.  5* 

4 

Cum.  Tel . 

.150* 

I5I 

Mex.  Tel.,  pfd. . . . 
N.  E.  Tel . 

.  644* 

654* 

Edison  E.,  Ill . 

Gen.  Elec . 

.284 

282* 

•  138 

138* 

•  15.3^ 

156 '4 

W.  T.  &  T . 

.  16 

16* 

Mass.  E.  Ry . 

17^* 

W.  T.  &  T..  pfd.. 

.  90* 

90 

Mass.  E.  Ky.,  pfd. 

..  84 

85 

*Last  price  quoted. 

Shares  sold  for  week  Dec.  12  to  Dec.  17. 


of  it  to  be  found  in  the  Street,  and  this  is  especially  true  when 
prices  are  low.  At  the  present  moment  there  does  not  seem  to 
be  any  disposition  on  the  part  of  professional  traders  to  put  up 
prices,  and  if  there  is  any  bear  clique  ready  to  operate  it  is 
holding  off  until  after  the  first  of  the  year.  While  the  most 
unexpected  things  frequently  happen  in  Wall  Street,  it  is  the 
general  opinion  that  until  after  the  first  of  January  trading 
will  be  very  light  and  that  price  changes  will  be  unimportant. 
A  decision  of  the  Interstate  Commerce  Commiss’on  is  expected 
in  the  matter  of  rates  early  in  January,  and  there,  is  not  likely 
to  be  much  movement  in  railroad  stocks  until  this  is  handed 
down.  There  was  some  evidence  during  the  past  week  that 
bonds  were  in  better  demand.  While  but  little  actual  activity 
appeared  in  the  market,  there  were  more  inquiries  made.  One 
of  the  features  of  the  week  was  the  selling  to  prominent  bond 
houses  of  $10,000,000  of  5  per  cent  bonds  of  the  Southern  Bell 
Telephone  Company.  The  American  Telephone  &  Telegraph 
Company  owns  the  property.  These  bonds  were  sold  for  a 
very  good  price,  considering  the  present  market,  and  this  in¬ 
dicates  that  Wall  Street  is  satisfied  with  securities  on  properties 
belonging  to  the  big  telephone  company.  They  are  being  offered 
to  the  public  at  96  and  interest.  Money  remained  easy  through¬ 
out  the  week,  and  the  decline  in  foreign  exchange  rates  indicates 
that  gold  imports  will  be  forthcoming  in  the  near  future.  Rates 
for  money  Dec.  19  were;  Call,  2j/2@3^  per  cent;  90  days,  4  per 
cent.  The  quotations  in  the  table  are  those  of  the  close,  Dec.  19. 


Financial  Notes. 

Whitney  Power  Company  Reorganization. — Details  of  the 
reorganization  plan  of  the  Whitney  Power  Company,  of  North 
Carolina,  have  just  been  made  public.  The  company  was  in¬ 
corporated  to  construct  an  extensive  hydroelectric  plant  near 
Salisbury,  N.  C.,  on  the  Yadkin  River.  It  issued  $10,000,000  of 
stock  and  $4,860,000  of  6  per  cent  bonds.  The  project  was  pro¬ 
moted  by  George  I.  Whitney  &  Company,  of  Pittsburgh,  and 
A.  O.  Brown  &  Company,  of  New  York,  and  its  failure  caused 


both  of  these  firms  to  assign  a  couple  of  years  ago.  Under  the 
terms  of  reorganization,  to  which  it  is  said  50  per  cent  of  the 
bondholders  have  assented,  the  total  capitalization  will  be  cut 
down  to  $720,000.  This  figure,  in  the  opinion  of  the  reor¬ 
ganizers,  represents  a  fair  value  of  the  assets.  It  means  the 
wiping  out  of  the  original  stockholders  completely,  and  that  the 
bondholders  will  get  only  one  share  of  new  common  stock  of 
a  par  value  of  $10  for  each  $1,000.  Bonds  are  being  deposited 
with  the  New  York  Trust  Company,  the  time  for  deposition 
expiring  Dec.  27.  Under  the  reorganization  the  new  capital  will 
consist  of  $600,000  of  6  per  cent  notes,  maturing  in  six  months, 
with  the  privilege  of  extending  for  another  six  months;  $70,000 
of  6  per  cent  cumulative  preferred  stock  in  shares  of  $10  each, 
and  $50,oco  of  common  stock.  After  the  common  stock  shall 
earn  6  per  cent  both  issues  of  stock  participate  equally  in 
further  earnings.  The  property  was  bid  in  Dec.  15  by  the 
reorganization  committee  for  $490,000. 

Union  Switch  and  Signal  Company. — The  stockholders  of 
the  Union  Switch  &  Signal  Company  on  Dec.  14  voted  to 
increase  the  capital  stock  of  the  company  from  $2,500,000  to 
$5,000,000.  This  plan  was  referred  to  in  our  issue  of  Nov.  24 
Succeeding  the  stockholders’  meeting  the  board  of  directors  met 
and  declared  the  regular  quarterly  cash  dividend  of  3  per  cent 
on  the  common  and  preferred  stocks,  payable  Jan.  10,  and  a 
60  per  cent  stock  dividend,  payable  in  equal  amounts  of  common 
and  preferred  on  the  same  date.  It  was  later  announced  that 
it  had  been  decided  to  offer  the  stockholders  of  record  Dec.  31 
the  right  to  purchase,  pro  rata,  10,000  shares  of  the  new  stock 
issue  at  $75  a  share ;  the  remaining  10,000  shares  will  be  placed 
in  the  treasury.  The  par  value  of  this  stock,  which  is  offered 
at  $75,  is  $50 ;  but  it  has  sold  within  the  week  on  the  Pittsburgh 
Stock  Exchange  at  $130  per  share.  George  Westinghouse,  presi¬ 
dent  of  the  company,  stated  that  the  year  now  closing  would 
show  the  greatest  volume  of  business  ever  done  by  the  Union 
Switch  &  Signal  Company  since  its  inception,  thirty  years  ago. 

Cataract  Power  &  Electric  Company. — A  report  has  just 
been  issued  by  the  Cataract  Power  &  Electric  Company  showing 
earnings  for  the  nine  months  which  ended  Sept.  30.  The  gross 
revenues  of  the  company  were  $1,018,368,  as  compared  with 
$871,345  in  the  same  period  of  1909.  The  operating  expenses 
were  $711,690,  and  the  total  income  from  operations  amounted 
to  $264,361.  After  allowing  for  the  fixed  charges  upon  the 
bonded  debt  there  was  a  surplus  available  for  dividends  of 
$222,568.  The  Cataract  Power  &  Electric  Company  furnished 
energy  to  the  Buffalo  General  Electric  Company  in  1898,  and 
has  a  contract  which  does  not  expire  until  1932.  The  com¬ 
pany  does  the  entire  lighting  business  of  Buffalo,  Niagara 
Falls,  West  Seneca  and  Roland,  including  the  municipal  light¬ 
ing  in  Buffalo  and  Niagara  Falls.  The  International  Railway 
Company  is  a  large  consumer  of  the  Cataract  company’s  energy, 
and  the  pumping  station  of  the  City  of  Buffalo  is  another  large 
customer. 

Moody’s  Daily  Financial  Service. — A  daily  financial  serv¬ 
ice  has  been  inaugurated  by  the  Moody  Manual  Company,  which 
furnishes  to  its  subscribers  every  morning  a  boiled-down  di¬ 
gest  of  all  the  important  financial  happenings  of  the  day. 
These  are  presented  in  condensed  form,  alphabetically  ar¬ 
ranged  with  reference  notes  showing  where  fuller  information 
may  be  obtained  when  the  news  has  been  published  in  some 
other  financial  publication.  This  service  should  be  very  valu¬ 
able  to  the  busy  man,  who  in  a  few  minutes  can  discover 
whether  anything  has  occurred  in  w'hich  he  is  interested.  The 
daily  sheet  taken  in  connection  with  the  monthly  digest — in 
pamphlet  form — forms  a  complete  corollary  to  the  annual  edi 
tion  of  “Moody’s  Manual”  and  keeps  the  subscriber  up  to  date 

Power  Company  Bonds  at  Auction. — .^mong  the  sales  at 
the  auction  of  securities  in  New  York  last  week  were  the  fol¬ 
lowing  hydroelectric  power  company  bonds :  $26,000  Sierra 
&  San  Francisco  Power  Company  second  mortgage  5  per  cent 
bonds,  with  $875  same  company’s  scrip,  at  20;  $24,000  Sierra 
&  San  Francisco  second  mortgage  5  per  cent  bonds,  with  $500 
scrip,  $1,000  same  company  second  mortgage  6  per  cent  bond, 
with  $^.67  scrip,  $4,800  for  lot;  $55,000  Stanislaus  Electric 
Power  Company  first  mortgage  5  per  cent  bonds,  with  275 
shares  same  company  preferred  stock,  at  $11,000  for  the  lot. 

McKinley  Buys  Barbados  Traction. — A  dispatch  from 
Champaign,  Ill.,  states  that  William  B.  McKinley,  president  of 
the  Illinois  Traction  System,  and  some  of  his  financial  asso¬ 
ciates  have  purchased  the  street  railway  system  at  Bridgetown. 
Barbados. 
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Cities  Service  Company. — Announcement  was  made  last 
week  by  Henry  L.  Doherty  &  Company  that  the  Empire  District 
Electric  Company,  a  subsidiary  of  the  Cities  Service  Company, 
had  purchased  the  entire  capital  stock  of  the  Webb  City  (Mo.) 

&  Carterville  Gas  Company  and  the  Carthage  (Mo.)  Gas  Com¬ 
pany.  These  companies  control  the  entire  gas  business  of  Webb 
City,  Carterville  and  Carthage.  They  are  natural  gas  com¬ 
panies  and  serve  a  combined  population  of  about  12,000.  These 
are  the  first  properties  that  have  been  acquired  by  the  Cities 
Service  Company  since  its  reorganization  a  few  months  ago 
by  H.  L.  Doherty  &  Company.  It  is  stated,  however,  that  other 
electrical  properties  may  be  taken  over  before  very  long  by  the 
holding  company.  The  Empire  District  Electric  Company  now 
practically  controls  the  electric  and  gas  business  of  the  Joplin 
district  of  Missouri. 

Consolidated  Gas,  Electric  Light  &  Power  Company. — 
.■\t  a  meeting  of  the  board  of  directors  of  the  Consolidated 
(ias.  Electric  Light  &  Power  Company,  of  Baltimore,  last  week 
the  resignation  of  General  Ferdinand  C.  Latrobe  was  accepted 
as  president,  and  that  of  William  Darbee  was  accepted  as  gen¬ 
eral  manager.  The  vacancies  thus  created  will  be  filled  by  the 
promotion  of  J.  E.  .Arnold  from  vice-president  to  president 
and  the  reinstatement  of  Charles  M.  Cohn  as  vice-president  in 
charge  of  the  gas  division.  Herbert  A.  Wagner  was  named 
vice-president  in  charge  of  the  electrical  division,  and  William 
Schmidt.  Jr.,  secretary.  After  his  resignation  had  been  ac¬ 
cepted  General  Latrobe  was  appointed  special  counsel  for  the 
company,  and  he  will  continue  to  serve  as  a  director.  Frank 
A.  Furst  resigned  as  a  member  of  the  board  of  directors. 

Minnesota  &  Ontario  Power  Company. — It  is  given  out 
that  the  earnings  of  the  Minnesota  &  Ontario  Power  Company, 
which  has  a  hydroelectric  plant  at  International  Falls,  Minn., 
and  which  is  developing  another  plant  at  Fort  Frances,  Ont., 
are  more  than  three  times  the  requirements  for  the  interest  on 
bonds,  and  it  is  expected  that  the  business  of  the  company  will 
grow  very  rapidly  as  its  transmission  lines  are  extended.  This 
property  is  controlled  by  the  Backus-Brooks  Company,  of  Min¬ 
neapolis.  It  has  a  total  authorized  issue  of  $5,000,000  of  stock, 
of  which  amount  $1,370,000  is  reserved  for  extensions  and  ad¬ 
ditions.  The  estimated  value  of  the  property  is  $7,8So.ooo,  and 
the  water-power  is  said  to  be  one  of  the  largest  in  the  North¬ 
west.  It  is  estimated  that  at  ordinary  or  mean  stage  of  water 
the  plants  of  this  company  will  furnish  30,000  hp. 

Canadian  Power  Merger. — Much  speculation  was  created 
in  Montreal  last  week  owing  to  the  fact  that  a  corporation 
was  formed  in  London  called  the  Montreal  Tramway  &  Power 
Company,  with  an  authorized  capital  of  $20,000,000.  The  de¬ 
clared  objects  of  this  corporation  are  to  acquire  electric  gen¬ 
erating  and  street  railway  concerns  in  Canada.  Officials  of  the 
Montreal  Street  Railway,  Canadian  Light,  Heat  &  Power  Com¬ 
pany  and  the  Shawinigan  &  Montreal  Light,  Heat  &  Power 
companies  all  deny  that  the  London  corporation  is  in  any  way 
connected  with  their  enterprises.  It  has  been  suggested  by 
some  of  the  Canadian  financiers  that  the  word  “Montreal” 
refers  to  the  Montreal  River  in  the  Cobalt  district,  and  that  the 
i-ew  enterprise  is  probably  interested  in  power  developments  in 
the  Canadian  mining  section. 

Western  Union  Telegraph  Company. — The  preliminary 
estimated  statement  of  the  Western  Union  Telegraph  Com¬ 
pany  for  the  last  quarter  of  1910  was  issued  last  week.  The 
estimated  net  revenue  for  the  quarter  is  $1,660,000,  which  is 
a  decrease  of  $87,200  as  compared  with  the  same  quarter  in 
njOQ.  The  interest  on  the  bonds  is  $433,063,  and  the  balance 
available  for  dividends  is  $1,226,937.  After  paying  the  regular 
»iuarterly  dividend  of  of  i  per  cent  which  the  board  of  direc¬ 
tors  declared,  there  will  be  a  surplus  left  of  $479,141,  a  decrease 
from  the  surplus  of  the  same  period  last  year  of  $87,357.  The 
total  surplus  at  the  present  time  is  $8,973,068. 

REPORT  OF 


Philadelphia  Rapid  Transit  Company. — E.  T.  Stotesbury 
has  sent  a  letter  to  President  Kruger,  of  the  Philadelphia  Rapid 
Transit  Company,  accepting  his  election  to  a  directorship  in 
that  company  and  indorsing  the  recent  action  of  the  directors 
of  both  the  Rapid  Transit  and  Union  Traction  companies  rela¬ 
tive  to  the  proposed  new  financing.  Mr.  Stotesbury,  it  is  un¬ 
derstood,  will  be  practically  in  charge  of  the  financial  matters 
of  the  Philadelphia  traction  companies. 

New  York  Central  to  Acquire  Trolleys. — It  is  reported 
that  the  New  York  Central  Railroad  Company  will  soon  ac¬ 
quire  the  Buffalo,  Lockport  &  Rochester  and  the  Rochester, 
Syracuse  &  Eastern  electric  lines.  This  action  will  be  taken 
in  preference  to  permitting  competing  interests  to  acquire  these 
properties.  If  merged  the  two  roads  would  parallel  the  New 
York  Central  for  a  distance  of  100  miles. 

Shawinigan  Water  &  Power  Company. — It  was  an¬ 
nounced  last  w'cek  that  the  Shawinigan  W  ater  &  Power  Com¬ 
pany,  of  Montreal,  will  issue  5000  shares  of  new  stock.  Of 
this  additional  issue,  3000  shares  will  be  taken  by  the  Montreal 
Light,  Heat  &  Power  Company  and  the  remaining  2000  shares 
will  be  taken  by  the  directors  of  that  company. 

DIVIDENDS. 

American  Cities  Railways  &  Light  Company,  semi-annual, 
common,  2  per  cent,  extra  *4  cent;  preferred,  quarterly, 
per  cent,  all  payable  Jan.  2. 

American  Gas  &  Electric  Company,  quarterly,  preferred,  lyi 
per  cent,  payable  Feb.  i;  common,  per  cent,  payable  Jan.  i. 

Bell  Telephone  Company  of  Canada,  quarterly,  2  per  cent, 
payable  Jan.  14. 

Canadian  Westinghouse  Company,  quarterly,  ij4  per  cent, 
extra  i  per  cent,  payable  Jan.  10. 

Chicago  City  Railway  Company,  quarterly,  2>^  per  cent,  extra, 

2  per  cent,  payable  Dec.  2. 

Cincinnati  &  Hamilton  Traction  Company,  quarterly,  pre¬ 
ferred,  per  cent,  common.  ^  per  cent,  both  payable  Jan.  l. 

Cities  Service  Company,  initial,  preferred,  1^4  per  cent,  com¬ 
mon,  ^  per  cent,  both  payable  Jan.  i. 

Columbus  (Ga.)  Electric  Company,  preferred,  semi-annual, 

3  per  cent,  payable  Jan.  2. 

Duluth-Edison  Electric  Company,  quarterly,  preferred,  Ij4 
per  cent,  payable  Jan.  3. 

Manila  Electric  Railroad  &  Lighting  Company,  quarterly, 

1  per  cent,  payable  Dec.  31. 

National  Gas,  Electric  Light  &  Power  Company,  script,  21 
per  cent,  in  payment  of  accumulated  preferred  dividends,  pay¬ 
able  Jan.  I. 

Norfolk  &  Portsmouth  Traction  Company,  quarterly,  per 
cent,  payable  Jan.  10. 

Northwestern  Elevated  Railroad  Company,  Chicago,  quar¬ 
terly,  preferred,  i  per  cent,  payable  Jan.  18. 

Otis  Elevator  Company,  preferred,  quarterly,  per  cent, 
payable  Jan.  16. 

Providence  (R.  1.)  Telephone  Company,  quarterly,  i  per 
cent,  payable  Jan.  2. 

Public  Securities  Company,  Chicago,  preferred,  semi-annual, 
3/4  per  cent,  payable  Jan.  1. 

Reading  Traction  Company,  semi-annual,  il4  per  cent.,  pay¬ 
able  Jan.  I. 

United  Gas  Improvement  Company,  Philadelphia,  quarterly, 

2  per  cent,  payable  Jan.  14. 

United  Traction  &  Electric  Company,  Boston,  ij^  per  cent, 
payable  Jan.  2. 

Virginia  Railway  &  Power  Company,  preferred,  semi-annual, 
2^4  per  cent,  payable  Jan.  5. 

Washington  Water  Power  Company,  quarterly,  per  cent, 
payable  Jan.  3. 

Western  Union  Telegraph  Company,  quarterly,  per  cent, 
payable  Jan.  16. 

EARNINGS. 


lloston  &  Worcester  Street  Railway  Company: 

Year  ended  Sept.  30,  1910 . 

Year  ended  Sept.  30.  iqoq . 

I.ehiph  N’alliy  Transit  Company: 

Year  ended  Nov.  30,  1910 . 

Year  ended  Nov.  30.  1909 . 

Portland  (Ore.)  Railway  Light  &  Power  Company: 

November,  1910 . . . 

November,  1909 . 

N’irginia  Railway  &  Power  Company: 

November,  1910 . 

November,  1909 . 

Western  Union  Telegraph  Company: 

Suirter  ended  Dec.  31,  1910  (Est.) . 

uarter  ended  Dec.  31.  1909 . 


Gross  Earnings. 

Expenses. 

Net  Earnings. 

Changes. 

Surplus. 

$382,884 

$343,345 

$239,539 

$170,307 

$69,231 

577. Stt 

321.093 

256,4*7 

178,953 

77,463 

I,042,9<i9 

562.344 

480,625 

436.872 

203.604 

956,888 

548,171 

408,717 

416,646 

100,069 

498.953 

222,581 

276.372 

151.217 

125.155 

41 1,001 

174.270 

236,731 

125,019 

111,712 

185,300 

95,006 

90,293 

37.920 

37-920 

169.770 

87,230 

82,539 

33.452 

33,452 

1,660,000 

433.062 

1,226,937 

1,747,200 

433.063 

1,314.137 
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Construction  NeWs. 


HELENA,  ARK. — The  Scofield  Engineering  Company,  of  Philadel¬ 
phia,  Pa.,  is  reported  to  have  taken  an  option  on  the  plant  of  the 
Helena  Gas  &  Electric  Light  Company,  of  Helena,  Ark.  The  price 
placed  on  the  property  is  said  to  be  $135,000. 

AUBURN,  CAL. — Notice  of  appropriation  of  250,000  in.  of  water  in 
Miner’s  Ravine,  in  the  western  part  of  Placer  County,  has  been  filed  by 
B.  T.  Marshall.  He  proposes  to  construct  a  dam,  flumes,  ditches  and 
pipe  lines  sufficient  to  carry  2000  in.  of  water,  which  will  be  used  for 
irrigating,  domestic  and  power  purposes. 

BANNING,  CAL. — The  Consolidated  Reservoir  Power  Company  is  con¬ 
structing  a  ditch  to  divert  water  from  the  Whitewater  River  to  Banning. 
It  is  understood  that  two  electric  power  plants  will  be  installed  next 
spring.  IL  E.  Moore,  of  Los  Angeles,  Cal.,  is  president  of  the  company, 
and  K.  B.  Scarborough,  of  Monrovia,  Cal.,  is  secretary. 

JACKSON,  CAL. — John  L.  Henry  has  applied  to  the  Board  of  Super¬ 
visors  for  a  franchise  to  erect  electric  transmission  lines  over  the  roads 
and  highways  in  Amador  County. 

LODI,  CAL. — Plans  have  been  prepared  for  the  construction  of  the 
power  house  of  the  new  municipal  electric  light  plant,  bids  for  which 
will  be  called  for  in  the  near  future. 

LOS  ANGELES,  CAL. — Plans  are  being  prepared  by  the  Los  Angeles 
Gas  &  Electric  Corporation  for  extensive  improvements  to  both  its  elec¬ 
tric  and  gas  systems  to  meet  the  increasing  demands  for  service. 

LOS  ANGELES,  CAL. — It  is  reported  that  the  Pacific  Electric  Railway 
is  planning  to  equip  the  tracks  of  the  Southern  Pacific  Railroad  from  the 
Southern  Pacific  station  to  Onconta  tower  for  electrical  operation.  From 
that  point  it  is  proposed  to  have  a  double  track  connect  with  the  inside 
tracks  of  the  four-track  system. 

ONT.\RIO,  C.AL. — Work  has  commenced  on  increasing  the  output  of 
substation  No.  i  of  the  San  Antonio  Water  Company,  which  will  involve 
an  expenditure  of  about  $20,000. 

PLACERV'ILLE,  CAL. — Notice  of  appropriation  of  460,000  miner’s 
inches  of  water  flowing  in  various  streams'  in  El  Dorado  County  has 
been  filed  by  Otis  Gibson,  agent  of  the  Loon  Lake  Water  &  Power 
Company.  The  water  is  to  be  used  for  generating  electricity  and  for 
mining,  irrigation,  domestic  and  other  purposes. 

PLACERVILLE,  CAL. — H.  M.  Byllesby  &  Company,  of  Chicago,  are 
reported  to  have  acquired  the  plant  and  holdings  of  the  American  River 
Electric  Company,  located  on  the  American  River,  near  Placerville.  It 
is  understood  that  the  new  owners  will  increase  the  output  of  the  plant 
from  10,000  to  16,000  hp.  The  American  River  Company  has  about  200 
miles  of  transmission  lines  supplying  electricity  in  Stockton,  Placerville 
and  a  number  of  smaller  towns.  It  is  understood  that  the  consideration 
for  the  plant  was  about  $1,375,000. 

SACR.AMENTO,  C.\L. — The  proposition  of  the  Merchants’  Association 
for  the  lighting  of  the  business  section  of  the  city  is  to  be  considered  in 
connection  with  the  lighting  contract  for  the  coming  year.  The  plan 
submitted  by  the  Merchants’  Association  provides  for  the  installation  of 
five-lamp  clustered  electroliers,  eight  to  each  block,  in  the  section  bounded 
by  J  and  L,  Front  and  Tenth  Streets,  the  association  to  pay  for  the 
electroliers  and  the  city  to  maintain  the  same. 

SAN  R.VFAEL,  CAL. — Preparations  are  being  made  by  the  Pacific 
Gas  &  Electric  Company  for  the  construction  of  a  new  reinforced  con¬ 
crete  building  at  its  plant  on  Third  Street,  which  will  be  the  first  of 
three  buildings  to  be  erected  by  the  company,  replacing  practically  all 
of  the  old  buildings  in  use  at  present.  Other  improvements  are  also 
contemplated  on  Fourth  Street  and  on  Bay  V’iew,  which  will  improve 
the  service  in  these  districts. 

VALLEJO,  CAL. — It  is  stated  that  work  will  begin  on  the  construc¬ 
tion  of  a  central  power  plant  on  Mare  Island  immediately  after  the  first 
of  the  year.  The  proposed  plant  will  cost  about  $100,000,  contract  for 
construction  of  which  has  been  awarded  to  E.  D.  Crowley,  of  San 
Francisco,  Cal. 

WHITTIER,  CAL. — Announcement  has  been  made  by  the  Santa  Fe 
Springs  Company  that  it  has  purchased  the  Santa  Fe  Springs  property, 
consisting  of  fifteen  acres,  near  Whittier.  The  company  proposes  to  erect 
a  number  of  cottages  and  houses,  a  dining  hall,  bottling  plant  and  electric 
plant.  G.  D.  Peck  is  manager  of  the  company. 

WILLOWS,  CAL. — Plans  are  being  made  by  the  Northern  California 
Power  Company  for  the  erection  of  a  new  transmission  line,  too  miles 
in  length,  work  on  which  will  begin  soon  after  the  first  of  the  year. 
The  line  will  be  supported  on  so-ft.  reinforced  concrete  poles  and  will 
cost  about  $200,000.  It  will  extend  from  the  new  power  house  of  the 
company  at  Coleman,  on  Battle  Creek,  Shasta  County,  through  Red 
Bluff  and  Corning  and  to  the  head  works  of  the  Sacramento  Valley 
Irrigation  Company’s  canal  system,  two  miles  north  of  Hamilton  City, 
where  8000  hp  will  be  delivered  to  the  pumping  plant  that  will  lift  the 
water  from  the  Sacramento  into  the  canal,  thence  to  Willows.  Later 


the  line  will  be  extended  to  San  Francisco  Bay.  The  new  plant  at 
Coleman’s  is  nearly  completed.  The  entire  cost  of  the  plant  is  esti¬ 
mated  at  $1,000,000.  H.  A.  Telford  is  construction  superintendent. 

CANON  CITY,  COL. — The  Colorado  Telephone  Company  has  appro¬ 
priated  $25,000  for  improvements  and  extensions  to  its  system  in  Canon 
City.  Cables  will  be  installed  throughout  the  residence  section  of  the  city 
to  supersede  the  open  wire  system  now  in  use. 

NEW  HAVEN,  CONN. — The  contract  for  the  installation  of  a  pas¬ 
senger  elevator  in  the  United  States  Building  at  New  Haven,  Conn., 
has  been  awarded  to  the  Otis  Elevator  Company,  17  Battery  Place,  New 
York,  N.  Y.,  for  $2,874. 

NEW  II.-WEN,  CONN. — It  is  reported ,  that  the  New  York,  New 
Haven  &  Hartford  Railroad  Company  is  planning  to  erect  a  central 
power  house  in  New  Haven,  instead  of  at  Naugatuck  Junction,  on  the 
Housatonic  River,  in  connection  with  equipping  its  railroad  from  Stam¬ 
ford  to  New  Haven  for  electrical  operation.  It  is  understood  that  work 
will  begin  on  the  power  house  in  the  near  future.  The  cost  of  the  power 
plant  is  estimated  at  about  $2,000,000. 

NORWICH,  CONN. — The  City  Council  has  granted  the  petition  of  the 
Gas  and  Electric  Commissioners  for  an  appropriation  of  $35,000  for  ex¬ 
tensions  and  improvements  to  the  municipal  electric  light  plant.  Addi¬ 
tional  generating  equipment  will  be  installed. 

STRATbORD,  CONN. — The  question  of  installing  an  electric  street 
lighting  system  is  under  consideration.  It  is  said  that  a  special  town 
meeting  will  be  called  in  the  near  future  to  vote  on  the  matter. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department,  Washington,  D.  C.,  until  Dec. 
27,  for  furnishing  at  the  navy  yards  supplies  as  follows:  Brooklyn,  N.  Y., 
Schedule  3185,  two  1500-kw  generator  sets,  twenty-nine  54  kw  trans- 
foimers.  Bids  will  also  be  received  at  the  same  place  until  Jan.  10  for 
one  generator  and  one  transformer  for  navy  yard,  Puget  Sound,  Wash.,  as 
per  Schedule  3188. 

JACKSONVILLE,  FLA. — The  Jacksonville  Electric  Company  is  plan¬ 
ning  to  construct  a  new  power  house  on  Riverside  Avenue,  to  replace  the 
old  plant  now  in  operation  near  the  viaduct. 

PALATKA,  FLA. — The  Florida  Woodenware  Company  is  reported  to 
be  preparing  plans  for  the  construction  of  a  new  factory,  which  will 
probably  be  equipped  for  electrical  operation. 

CARTERSVILLE,  GA. — The  City  Council  has  authorized  the  Water, 
Light  and  Bond  Commission  to  install  additional  machinery  in  the  munici¬ 
pal  electric  light  plant  to  supply  the  city  with  a  day  service  for  motors. 
The  cost  of  the  work  is  estimated  at  $6,000. 

CCEUR  D’ALENE,  IDAHO. — It  is  reported  that  plans  are  being  con¬ 
sidered  to  organize  a  company  to  establish  an  electric  light  and  power 
plant  in  Coeur  d’Alene.  It  is  proposed  to  utilize  the  refuse  from  the 
mill  of  the  Stack-Gibbs  Company  as  fuel  for  the  plant.  William  Dollar, 
president  of  the  Exchange  National  Bank,  of  Coeur  d’Alene,  is  inter¬ 
ested  in  the  project. 

ATCHISON,  ILL. — The  Illinois  Traction  System,  with  headquarters  at 
Champaign,  Ill.,  is  reported  to  be  contemplating  the  erection  of  a  power 
house  in  Atchison,  in  the  spring,  at  a  cost  of  about  $300,000. 

DECATUR,  ILL. — The  Union  Iron  Works  is  reported  to  have  pur¬ 
chased  a  site  adjoining  its  plant  and  proposes  to  erect  two  new  buildings 
early  in  the  spring,  one  of  which  will  be  used  as  a  machine  shop,  which 
will  be  equipped  for  electric  motor  drive. 

DEKALB,  ILL. — The  City  Council  has  granted  the  Exchange  Tele¬ 
phone  Company  a  twenty-five-year  franchise  to  install  and  operate  a 
telephone  system  in  DeKalb. 

JOLIET,  ILL. — The  Illinois  Valley  Gas  &  Electric  Company,  of 
Joliet,  Ill.,  is  reported  to  have  purchased  the  plant  and  holdings  of 
the  Henry  Electric  Light  &  Power  Company,  of  Henry,  Ill.,  and  the 
plants  at  Chillicothe  and  Lacon,  Ill.  It  is  understood  that  extensive 
improvements  will  be  made  to  the  plant  in  Lacon  and  new  machinery 
installed. 

BEDFORD,  IND. — It  is  reported  that  a  deal  has  been  consummated 
whereby  the  two  telephone  systems  in  Bedford  will  be  consolidated. 
It  is  understood  that  the  property  of  the  Bedford  Home  Telephone 
Company  has  been  taken  over  by  parties  supposed  to  represent  the  Morgan 
interests. 

COLUMBUS,  IND. — Plans  are  being  considered  by  the  City  Council 
for  remodeling  the  municipal  electric  light  plant.  It  is  proposed  to 
install  additional  machinery  to  establish  a  day  service.  The  cost  of  the 
improvement  is  estimated  at  about  $10,000. 

CROSS  PLAINS,  IND. — The  capital  stock  of  the  Farmers’  Mutual 
Telephone  Company  has  been  increased  to  $10,000,  to  provide  funds  for 
necessary  extensions. 

INDL\NAPOLIS,  IND. — The  question  of  extending  the  railway  sys¬ 
tem  of  the  Indianapolis  &  Cincinnati  Traction  Company  from  Conners- 
ville  to  Hamilton,  Ohio,  is  under  consideration. 

INDIANAPOLIS,  IND. — In  order  to  get  the  matter  in  court  for 
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«€ttlement,  the  Board  of  Public  Works  has  decided  to  withhold  the  pay¬ 
ment  of  the  bills  of  the  Indianapolis  Light  &  Heat  Company  until  the 
company  files  a  schedule  of  classified  rates  for  electricity  for  lamps  and 
motors.  The  company  has  refused  to  do  this  on  the  ground  that  its 
franchise  docs  not  require  it  to  do  so.  The  other  public  service  com¬ 
panies  have  likewise  refused  to  file  such  a  schedule.  C.  A.  Schrader, 
president  of  the  board,  states  that  not  only  the  city,  but  consumers  can 
withhold  payment  until  a  schedule  of  classified  rates  is  filed.  It  is 
expected  that  extensive  litigation  will  follow. 

LEBANON,  IND. — The  property  of  the  Citizens’  Electric  Light  & 
Power  Company  has  recently  changed  hands.  The  officers  of  the  new 
company  are;  T.  C.  McReynolds,  of  Kokomo,  Ind.,  president,  and  C.  E. 
Layton,  secretary  and  treasurer. 

MARION,  IND. — Frank  R.  Heck,  city  clerk,  is  asking  for  bids  for 
the  purchase  of  electric  light  bonds  to  the  amount  of  $.so,ooo, 
MISHAWAKA,  IND. — Preparations  are  being  made  by  the  Town 
Board  for  the  installation  of  a  police  and  fire  alarm  system,  bids  for 
which  win  soon  be  called. 

PORTLAND,  IND. — The  City  Council  has  decided  to  engage  an  engineer 
to  examine  the  municipal  electric  light  plant  and  make  recommendations 
for  improvements  to  same. 

PRINCETON,  IND. — Arrangements  are  being  made  by  the  Evans¬ 
ville  &  Terre  Haute  Railroad  Company  for  the  erection  of  a  telephone 
system,  to  be  operated  in  connection  with  its  new  block  system. 

SULLIV'AN,  IND. — The  street  lighting  system  has  been  out  of  com¬ 
mission  for  several  nights,  owing  to  the  burning  out  of  a  new  dynamo 
at  the  plant  of  the  Sullivan  County  Electric  Company. 

YORKTOWN,  IND. — The  installation  of  a  lighting  system  in  Yorktown 
is  reported  to  be  under  consideration. 

ATLANTIC,  LA. — Preparations  are  being  made  for  the  construction 
of  a  municipal  electric  light  plant  in  Atlantic,  bids  for  which  will  be 
called  for  about  March  i,  1911.  The  cost  of  the  proposed  plant  is  esti¬ 
mated  at  about  $40,000.  T.  E.  Nichols  is  city  clerk. 

COGGON,  lA. — The  installation  of  a  municipal  electric  light  plant  in 
Coggon  is  reported  to  be  under  consideration. 

FORT  DODGE,  lA. — The  Fort  Dodge,  Des  Moines  &  Southern  Rail¬ 
way  Company,  of  Fort  Dodge,  la.,  will,  it  is  said,  enlarge  its  electric 
power  plant  in  the  near  future  to  provide  electricity  for  extensions  to 
its  system.  The  company  is  planning  to  equip  the  steam  railroad,  ex¬ 
tending  from  Lehigh  to  Webster,  recently  purchased,  for  electrical  opera¬ 
tion.  An  extension  will  also  be  built  from  Lehigh  to  Gypsum. 

IOWA  FALLS,  LA. — The  construction  of  a  municipal  water  power 
plant  in  Iowa  Falls,  la.,  is  under  consideration.  Messrs.  Harp  &  Roberts, 
who  propose  to  build  a  new  cement  dam  next  year,  are  interested  in  the 
project. 

.M ARSHAI.LTOVVN,  LA. — All  bids  received  Nov.  28  for  the  instaTla- 
iion  of  machinery  and  water  wheels  for  the  development  of  water  power 
were  rejected.  O.  L.  Ingledue  is  Mayor. 

SIOUX  CITY,  lA. — The  Sioux  City  &  Bijou  Hills  Railway  Com¬ 
pany,  of  Sioux  City,  la.,  is  reported  to  be  preparing  plans  for  the  con¬ 
struction  of  its  proposed  electric  railway,  work  on  which  will  begin  in 
the  spring.  It  is  understood  that  extensive  power  equipment  will  be 
required. 

SIOUX  CITY,  LA. — Plans  have  been  prepared  for  the  construction  of 
the  new  power  plant  of  the  C.  Shenkberg  Company  to  be  located  just 
itorth  of  its  ntw  warehouse  on  Third  and  Douglas  Streets.  The  building 
will  be  of  brick  and  reinforced  concrete  construction,  so  ft.  x  86  ft.  x  24 
It.,  with  smokestack  125  ft.  high.  The  proposed  plant  will  supply  light, 
heat  and  power  for  the  entire  plant  of  the  company. 

WATERLOO,  LA. — The  Central  Heating  Company,  of  Waterloo,  la., 
has  filed  amendments  to  its  charter  with  the  Secretary  of  State  providing 
for  expansion  of  its  field  to  include  the  generating  and  sale  of  electricity 
and  increasing  its  capital  stock  from  $15,000  to  $40,000.  C.  F.  Fowler 
IS  president  of  the  company. 

.ATCHISON,  KAN. — VV’ork  has  commenced  on  the  construction  of  a 
machine  and  forge  shop  by  the  Atchison  Railway,  Light  &  Power  Com¬ 
pany,  at  Falls  City,  which  will  be  equipped  for  electric  motor  drive. 

FORT  SCOTT,  KAN. — The  City  Council  has  awarded  a  contract  to 
the  Fort  Scott  Gas  &  Electric  Company  for  the  installation  of  a  com¬ 
plete  new  lighting  system  for  the  business  section  of  the  city. 

HORTON,  KAN. — B.  B.  Morris,  city  clerk,  writes  that  the  City  of 
Horton  is  contemplating  the  installation  of  an  electric  light  plant  and 
would  like  to  receive  estimates  on  the  cost  of  a  plant  with  sufficient  output 
to  supply  a  town  with  population  of  about  4000. 

ST.M'FORl),  K.AN. — Bids  will  be  received  by  the  City  Clerk,  Stafford, 
Kan.,  until  Jan.  3,  for  the  construction  of  water  works  and  electric  light 
systems,  to  cost  about  $3,500.  The  J.  S.  Worley  Company,  Reliance 
Building,  Kansas  City,  Mo.,  has  charge  of  the  engineering  work. 

WICHITA,  KAN. — Plans  have  been  prepared  by  the  city  engineer 
for  the  construction  of  a  dredge,  to  be  equipped  with  its  own  power 
plant,  and  a  large  motor-driven  suction  pump  for  work  on  the  Little 
.Arkansas  River. 

.ABITA  SPRINGS,  L.A. — Negotiations  are  under  way  between  the  City 
Council  and  the  Mandeville  Electric  Lighting  Company,  of  Mandeville,  La., 
whereby  the  latter  is  to  extend  its  transmission  line  to  Abita  Springs,  a 
distance  of  nine  miles,  to  supply  electrical  service  in  this  town. 


BATH,  MAINE. — Bids  will  be  received  at  the  office  of  the  Supervising 
Architect,  Treasury  Department,  Washington,  D.  C.,  until  Jan.  16  for  the 
extension,  remodeling,  including  electric  conduits,  wiring  system,  gas 
piping,  heating  apparatus,  etc.,  for  the  United  States  post  office  building,  at 
Bath,  Maine,  plans  and  specifications  for  which  may  be  obtained  from  the 
custodian,  at  Bath,  Maine. 

CORINNA,  MAINE. — A  new  engine  is  being  installed  in  the  local  elec¬ 
tric  light  plant,  owned  by  Ireland  Brothers,  to  operate  the  plant  during 
the  low-water  periods.  Owing  to  the  lack  of  water  the  street  lamps 
have  not  been  lighted  for  nearly  two  months. 

BELAIR,  MD. — It  is  reported  that  the  Kenmore  Farm  Company  is  con¬ 
templating  the  construction  of  a  hydroelectric  plant.  The  company  pro¬ 
poses  to  develop  about  600  acres  at  a  cost  of  about  $ioo,eoo.  Harry  D. 
Hanway,  A.  Munger,  William  G.  Chittick  and  others  are  interested  in 
the  project. 

C.AMBRIDGE,  MD. — The  Cambridge  Gas,  Electric  Light  &  Power  Com¬ 
pany  has  asked  that  its  present  contract  with  the  Town  Commissioners  of 
Cambridge,  under  which  both  gas  and  electric  lamps  are  furnished  the 
town,  be  annulled  for  the  remainder  of  the  time  it  has  to  run,  and  that 
the  company  be  allowed  to  supply  electric  lamps  exclusively.  Under  the 
present  contract  the  town  pays  $75  each  per  year  for  arc  lamps  with  an 
all-night  service,  $24  for  gas  lamps  burning  all  night,  and  $16  for  gas 
lamps  burning  until  12  o’clock,  the  total  cost  being  slightly  in  excess  of 
$3,000  per  year.  The  company  wishes  to  discard  the  gas  lamps  and 
install  electric  lamps,  increasing  the  number  of  lamps  by  sixteen,  making 
the  total  number  120,  and  the  total  cost  a  little  over  $3,200  per  year. 

BOSTON,  MASS. — The  Boynton  Bicycle  Railway  Company  has  peti¬ 
tioned  the  Legislature  to  revive  this  company  and  to  authorize  construction 
work  to  the  extent  of  $5,000,000. 

BOSTON,  MASS. — Superintendent  Rourke,  of  the  Street  Depart¬ 
ment,  has  recommended  to  the  Council  the  purchase  by  the  city  of  a 
lamp  equipment,  which  will  cost  about  $310,000.  He  advises  the  owning 
of  the  equipment  by  the  city,  but  favors  having  the  lighting  done  by 
private  corporations.  The  superintendent  will  also  ask  the  City  Council 
for  an  appropriation  of  $75,000  for  the  establishment  of  an  incinerating 
plant  in  the  Brighton  district. 

BOSTON,  MASS. — The  Boston  Elevated  Railway  Company  has  awarded 
the  contract  for  the  construction  of  its  new  power  house  in  South  Boston 
to  the  Stone  &  Webster  Engineering  Corporation.  A  plant  for  unloading 
coal  will  be  installed  and  accommodations  for  100,000  tons  of  coal  provided 
for.  Contracts  have  been  placed  with  the  General  Electric  Company  for 
two  15,000-kw  steam  turbines  for  the  new  power  plant.  The  cost  of  the 
plant,  complete,  is  estimated  at  about  $3,000,000. 

CHICOPEE,  MASS. — Announcement  has  been  made  by  the  Electric 
Light  Commissioners  of  a  change  in  the  rates  of  electricity  for  lamps  to 
take  effect  on  Jan.  i,  1911.  Under  the  new  schedule  the  rates  will  be  as 
follows:  From  5  kw  to  15  kw,  18  cents  per  kw-hour;  16  kw  to  150  kw,  10 
cents  per  kw-hour;  15 1  kw  to  500  kw,  9  cents  per  kw-hour;  2001  kw  to  5000 
kw,  8  cents  per  kw-hour;  5001  kw  to  7000  kw,  7  cents  per  kw-hour;  7001 
kw  to  9000  kw,  6  cents  per  kw-hour;  9001  kw  to  11,500  kw,  5  cents  per 
kw-hour;  11,501  kw  to  15,000  kw  or  over,  4  cents  per  kw-hour.  The  com¬ 
missioners  have  also  decided  to  adopt  a  minimum  charge  of  50  cents  per 
•  month,  instead  of  the  former  system  of  a  flat  rate  with  a  meter  rental  of 
6  cents. 

CLINTON,  MASS. — The  contract  for  furnishing  and  installing  the 
power  plant  at  the  gatehouse  at  the  Wachusett  dam  has  been  awarded  by 
the  Metropolitan  Water  and  Sewerage  Board  to  the  S.  Morgan  Smith 
Company,  of  York,  Pa.,  for  both  hydraulic  and  electrical  machinery,  for 
$71,500.  Electrical  apparatus  manufactured  by  the  VVestinghouse  Electric 
&  Manufacturing  Company  will  be  used.  From  2500  hp  to  3000  hp  will 
be  devel-jped. 

F.AIRHAVEN,  MASS. — The  New  Bedford  Gas  &  Electric  Company 
has  been  granted  a  franchise  to  extend  its  transmission  lines  to  this 
town. 

GREEND.ALE,  MASS. — Negotiations  are  reported  to  be  under  way 
between  the  Connecticut  River  Transmission  Company,  of  V^ernon. 
Vt.,  and  the  Morgan  Spring  Company,  Greendale,  Mass.,  whereby  the 
former  company  will  supply  electricity  to  operate  the  plant  of  the  last- 
named  company  in  Greendale.  The  Morgan  Spring  Company  has  its 
own  electric  plant,  which  it  will  continue  to  maintain  for  the  present. 
It  is  understood  that  the  contract  calls  for  600  hp.  E.  J.  Richards  is 
general  manager  of  the  power  company. 

NORTH  ATTLEBORO,  MASS. — The  Electric  Light  and  Water  De¬ 
partment  is  contemplating  increasing  the  output  of  the  municipal  electric 
light  and  water  plants  to  provide  for  the  increasing  demands  for  both 
electricity  and  water.  . 

WORCESTER,  MASS. — The  Massachusetts  Gas  and  Electric  Light 
Commission  has  approved  the  issue  of  additional  capital  stock  by  the 
Worcester  Electric  Light  Company  to  the  amount  of  $200,000,  the 
proceeds  to  be  used  for  the  construction  of  a  new  power  plant  and 
modifications  of  the  distributing  system.  The  stock  is  to  be  issued  at 
$200  per  share. 

ANN  ARBOR,  MICH. — The  City  Council  has  decided  to  discard  all 
gas  lamps  and  install  electric  arc  lamps  throughout  the  city. 

CENTERVILLE,  MICH. — Contracts  have  been  awarded  by  Vance  4 
Gray,  engineers,  226  Huron  Street,  Toledo,  Ohio,  for  construction  of 
electric  light  plant  and  water  works  for  the  Centerville  Water  &  Light 
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Company,  in  Centerville,  as  follows:  For  mechanical  and  pumping  equip¬ 
ment,  to  Young-Gray  Company,  of  Toledo,  Ohio,  and  for  electrical  equip¬ 
ment,  to  F.  Bissel  Company,  226  Huron  Street,  Toledo,  Ohio.  The  Cen¬ 
terville  company  will  build  the  supei  structure.  F.  W.  Thomas,  1919  Mon¬ 
roe  Street,  Toledo,  Ohio,  is  secretary. 

DETROIT,  MICH. — The  Detroit  Edison  Company  is  offering  to  its 
stockholders  $1,500,000  in  bonds,  the  proceeds  to  be  used  to  take  up 
the  debenture  bonds  due  next  year,  and  also  to  provide  funds  for  con¬ 
struction. 

IRON  MOUNTAIN,  MICH. — Plans  are  being  considered  for  the 
construction  of  a  hydroelectric  power  plant  at  the  Twin  Falls  of  the 
Menominee  River.  O.  W.  Mead,  of  Madison,  VVis.,  is  engineer  in 
charge. 

OWOSSO,  MICH. — The  Owosso  &  Corunna  Electric  Company,  of  Owos- 
so,  Mich.,  and  the  Shiawassee  Light  &  Power  Company,  of  Corunna, 
Mich.,  have  been  consolidated  under  the  name  of  the  Consumers  Power 
Company.  The  Shiawassee  Light  &  Power  Company’s  property  consists 
of  a  dam  and  power  house  on  the  river,  three  miles  south  of  Corunna, 
from  which  the  villages  of  Vernon,  Byron,  Bancroft,  Morris  and  Perry 
are  supplied  with  electrical  service.  James  De  Young,  formerly  of  Hol¬ 
land,  Mich.,  will  be  manager  of  the  company. 

SAGINAW,  MICH. — Plans  are  being  prepared  by  the  Eastern  Michigan 
Power  Company  for  the  construction  of  a  dam  and  power  plant  on  the 
Au  Sable  River,  north  of  Saginaw.  The  proposed  plant  will  supply 
electricity  for  lamps  and  motors  in  Saginaw  and  Bay  City. 

DULUTH,  MINN. — The  installation  of  additional  pumping  units  in 
the  several  pumping  stations  in  Duluth  is  reported  to  be  under  con¬ 
sideration  by  the  Board  of  Water  and  Light  Commissioners,  which  will 
involve  an  expenditure  of  about  $300,000. 

LONG  PRAIRIE,  MINN. — The  City  Council  has  decided  to  install  a 
new  boiler  at  the  municipal  electric  light  plant,  to  replace  the  one  de¬ 
stroyed  by  an  explosion  recently.  The  installation  of  a  new  engine  and 
generator  is  also  under  consideration. 

MINNEAPOLIS,  MINN. — Sealed  bids  will  be  received  by  the  State 
Hoard  of  Control,  State  Capitol  Building,  St.  Paul,  Minn.,  until  Jan.  3, 
1911,  for  the  erection  and  completion  of  the  mechanical  equipment  of 
.Millard  Hall  and  the  Institute  of  Anatomy  Buildings,  College  of  Medicine, 
University  of  Minnesota,  Minneapolis,  Minn.,  including  plumbing  work, 
heating  and  ventilating  and  electrical  work,  in  accordance  with  plans  and 
specifications  furnished  by  Clarence  H.  Johnson,  architect.  Capital  Bank 
Building,  St.  Paul,  Minn.,  and  the  Charles  L.  Pillsbury  Company,  engi¬ 
neer,  80s  Metropolitan  Life  Building,  Minneapolis,  Minn.  Bids  must  be 
submitted  on  forms  supplied  by  the  architect.  Copies  of  plans  and  speci¬ 
fications  may  be  seen  at  the  Builders*  Exchange,  St.  Paul,  Minn.;  Build¬ 
ers’  Exchange,  Minneapolis,  Minn.;  at  the  dean’s  office  in  the  Institute 
of  Public  Health  and  Pathology  Building,  University  of  Minnesota,  and 
also  at  the  office  of  the  State  Board  of  Control.  Extra  copies  of  plans 
and  specifications  may  be  obtained  on  application  to  the  engineer  cn 
payment  of  cost  of  duplication. 

NORTIIFIELD,  MINN. — The  City  Council  is  reported  to  have  decided 
to  substitute  tungsten  lamps  for  the  incandescent  lamps  now  in  use  in 
the  residence  section. 

PINE  CITY,  MINN. — The  Power  Engineering  Company  has  been 
awarded  the  contract  for  the  equipment  for  the  hydroelectric  power 
plant  being  erected  by  Webber  &  Hill  at  Pine  River,  Minn. 

ST.  JOSEPH,  MO. — Plans  are  being  considered  for  extensions  to  the 
municipal  electric  light  plant.  It  is  proposed  to  make  extensions  to  the 
street  lighting  system  and  to  enlarge  the  commercial  lighting  department. 
The  proposed  extensions  will  involve  an  expenditure  of  about  $250,000. 

CHINOOK,  MONT. — It  is  reported  that  contracts  have  been  awarded 
for  the  construction  of  an  electric  light  plant  in  Chinook  to  the  Laird 
Engineering  Works  and  to  the  Fort  Wayne  Electric  Works. 

LIBBY,  MONT. — It  is  reported  that  plans  are  being  prepared  by  the 
V’illars-Barnum  Engineering  (Company,  of  Great  Falls,  Mont.,  for  the 
proposed  electric  light  and  power  plant  and  water  works  system  for  the 
Libby  Water  Works,  Electric  Light  &  Power  Company.  It  is  under¬ 
stood  that  specifications  will  be  ready  about  the  first  of  the  year.  E.  K. 
Barnum  is  interested  in  the  Libby  Water  Works,  Electric  Light  &  Power 
Company. 

CORTLAND,  NEB. — The  installation  of  an  electric  light  plant  and 
water  works  system  in  Cortland  is  reported  to  be  under  consideration. 

GILTNER,  NEB. — At  an  election  held  recently  bonds  were  voted  for 
the  installation  of  an  electric  light  plant  and  water  works  system. 

PORTSMOUTH,  N.  H. — The  City  Council  has  awarded  the  contract 
for  lighting  the  city  for  a  period  of  five  years  to  the  Rockingham 
County  Light  &  Power  Company.  The  minimum  cost  will  be  $11,000 
per  year.  The  new  contract  will  net  an  annual  saving  of  $2,500  per 
year. 

SOUTH  RIVER,  N,  J. — It  is  reported  that  no  bids  were  received  for 
the  construction  of  electric  light  plant.  It  is  understood  that  new  bids 
will  be  called  for. 

TRENTON,  N.  J. — The  City  Council  has  adopted  a  resolution  pro¬ 
viding  for  the  appointment  of  a  committee  of  three  councilmen  to  make 
investigations  and  secure  estimates  of  the  cost  of  installing  an  electric 
generating  plant  at  the  city  water-works  pumping  station  for  the  purpose 
of  supplying  electricity  for  lighting  the  public  buildings. 

ALBANY,  N.  Y. — Sealed  proposals  will  be  received  by  the  secretary 
of  the  Trustees  of  Public  Buildings,  Albany,  N.  Y.,  until  Jan.  24,  1911. 


as  follows:  i,  for  electric  light  fixtures;  2,  for  metal  book  stacks  and 
metal  cases;  3,  for  wood  book  cases;  4,  for  electric  wiring  for  book 
stacks  and  book  cases  and  extension  to  existing  plant;  5,  elevators  and 
book  lifts,  etc.,  for  the  New  York  State  Education  Building,  Albany, 

N.  Y,  Plans  and  specifications,  form  of  contract  and  blank  proposal 
forms  may  be  obtained  at  the  office  of  Palmer  &  Hornbostel,  63  William 
Street,  New  York,  N.  Y.  Franklin  B.  Ware  is  State  Architect. 

BOLTON,  N.  Y. — The  Bolton  Light  &  Power  Company  has  applied 
to  the  Public  Service  Commission,  Second  District,  for  permission  to 
issue  $12,000  in  capital  stock  and  $10,000  in  bonds.  The  company  has 
secured  a  franchise  in  the  village  of  Bolton  for  street  lighting  and  asks 
the  consent  of  the  commission  to  exercise  the  franchise.  It  also  pro¬ 
poses  to  supply  electricity  for  lamps  and  motors  in  Caldwell  and  in  the 
adjacent  village  of  Hill  View. 

BROOKLYN,  N.  Y. — The  Coney  Island  &  Brooklyn  Railroad  Com¬ 
pany  has  applied  to  the  Public  Service  Commission,  First  District,  for 
permission  to  issue  $500,000,  the  proceeds  to  be  used  for  the  proposed 
change  of  tracks  on  Coney  Island  Avenue. 

BROOKLYN,  N.  Y. — Sealed  proposals  will  be  received  by  Henry  S. 
Thompson,  Commissioner  of  Department  of  Water  Supply,  Gas  and 
Electricity,  room  1904,  13-21  Park  Row,  New  York,  N.  Y.,  until  Dec.  30, 
for  furnishing  360  lamp  posts  and  brackets  in  the  Borough  of  Brooklyn, 
N.  Y.  Blank  form  of  proposal  and  specifications  can  be  obtained  on  ap¬ 
plication  at  the  office  of  the  department,  room  2330,  13-21  Park  Row,  New 
York,  N.  Y. 

BUFFALO,  N.  Y. — The  Atlas  Works  of  the  Standard  Oil  Company, 
located  at  Babcock  Street  and  Buffalo  Creek,  Buffalo.  N.  Y.,  are  contem¬ 
plating  the  erection  of  an  addition  to  its  power  house. 

BUFFALO,  N,  Y. — Plans  have  been  filed  by  the  Frontier  Electric 
Railway  Company  for  a  high-speed  electric  railway,  which  will  extend 
from  Buffalo  to  Niagara  Falls  along  a  private  right-of-way.  T.  S. 
Ramsdell  is  president  of  the  company. 

M. ARCELLUS,  N.  Y. — Plans  are  being  prepared  by  the  Marcellus  & 
Otisco  Lake  Railroad  Company  for  the  construction  of  a  factory  and 
power  buildings,  50  ft.  x  150  ft.,  three  stories  high,  to  be  erected  at 
Marcellus,  N.  Y.  John  Stewart  is  manager. 

N. \TURAL  BRIDGE,  N.  Y. — Contracts  have  been  awarded  by  the  St. 
Lawrence  Talc  &  Asbestos  Company,  5  East  Forty-second  Street,  New 
York,  N.  Y.,  for  the  construction  of  a  log  crib  'and  concrete  dam  about 
200  ft.  long  and  small  power  house  with  water  wheel,  at  Natural  Bridge, 
N.  Y.,  to  Leonard  Gates,  Carthage,  N.  Y.  Plans  are  being  prepared  for 
a  mill  to  be  erected  later. 

NEW  YORK,  N.  Y. — The  contract  for  changing  the  present  arc  lamp 
system  to  tungsten  lamps  on  the  recreation  piers  was  awarded  to  Peet  A 
Powers,  45  West  Thirty-fourth  Street,  New  York,  N.  Y.,  for  $5,484. 

NKiVV  YORK,  N.  Y. — Bids  will  be  received  at  the  office  of  the  Depot 
Quartermaster,  Army  Building,  New  York,  N.  Y.,  until  Dec.  29,  under 
Schedule  No.  156,  for  furnishing  miscellaneous  supplies,  including  tools, 
electrical  supplies,  belting,  cargo  cable,  fans,  wire,  tube  expanders,  etc. 
Colonel  M.  Gray  Zalinski  is  depot  quartermaster. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  Henry  S.  Thompson, 
Commissioner  of  Department  of  Water  Supply,  Gas  and  Electricity, 
room  1914,  13-21  Park  Row,  New  York,  N.  Y.,  until  Dec.  30  for  fur¬ 
nishing  255  lamp  posts,  brackets  and  parts  thereof  in  the  Borough  of 
Manhattan.  Specifications  and  blank  form  of  proposal  can  be  obtained 
on  application  at  the  office  of  the  department,  room  2339,  13-21 
Park  Row. 

SYRACUSE,  N.  Y. — The  Public  Service  Commission,  Second  Dis¬ 
trict,  has  received  a  petition  from  the  Syracuse  Rapid  Transit  Company 
for  permission  to  increase  its  capital  stock  from  $4,000,000  to  $5,750,000, 
the  proceeds  to  be  used  to  take  up  outstanding  notes  to  the  amount  of 
$1,660,000,  of  which  $1,585,000  is  owned  by  the  New  York  State  Rail¬ 
ways  Company. 

SYR.ACUSE,  N.  Y. — In  order  to  bring  about  the  reorganization  of  the 
.Municipal  Heating  Company,  of  Syracuse,  foreclosure  proceedings  on  a 
$300,000  mortgage  have  been  started  by  the  New  York  Trust  Company, 
as  trustee  for  the  bondholders.  Ernest  I.  White,  an  officer  of  the  com¬ 
pany,  states  that  the  main  purpose  of  the  action  was  to  place  its  busi¬ 
ness  operation  on  a  business  basis.  It  is  proposed  to  build  a  new  plant 
and  install  electric  generating  machinery,  the  exhaust  steam  to  be  used 
for  heating  purposes. 

ASHEVILLE,  N.  C. — The  Isothermal  Traction  Company  has  applied 
to  the  City  Council  for  a  sixty-year  franchise  to  operate  a  railway  over 
the  streets  in  Asheville.  The  company  proposes  to  build  a  railway 
through  the  Hickory  Nut  Gap  section  of  the  Appalachians  on  the  route 
from  Gastonia  to  Asheville,  a  distance  of  about  seventy-five  miles. 

LENOIR,  N.  C. — The  Lenoir  Chair  Company  is  reported,  to  be  con 
templating  the  construction  of  a  new  plant,  which  will  be  equipped  for 
electric  motor  drive. 

RALEIGH,  N.  C. — Extensions  have  been  completed  to  the  power 
house  of  the  Carolina  Power  &  Light  Company,  increasing  the  output 
of  the  plant  to  10,000  hp. 

ROCKINGHAM,  N,  C. — It  is  reported  that  initial  steps  have  been 
taken  for  transferring  the  property  of  the  Rockingham  Power  Company, 
which  includes  the  Blewitt  Falls  hydroelectric  power  plant  on  the  Pee 
Dee  River,  to  Edward  Clifford  Potter,  of  Newton,  Mass.,  who,  it  is 
understood,  represents  the  Colonial  Securities  Company  and  others 
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holding  bonds  of  the  company.  The  consideration  is  said  to  be  about 
$750,000.  About  $2,000,000  has  been  spent  on  the  plant  and  it  is  about 
60  per  cent  completed.  It  is  understood  that  work  will  be  resumed  on 
the  plant  as  soon  as  possible. 

SALISI5URY,  N.  C. — The  North  Carolina  Electric  Power  Company 
purchased  the  property  of  the  Whitney  Company,  consisting  of  a  large 
hydroelectric  power  plant  on  the  Yadkin  River  at  Whitney,  near  Salis- 
bury,  at  auction  Dec.  15  for  $490,250.  The  property  has  been  in  the 
hands  of  receivers  for  about  two  years.  The  company  had  issued  $10,- 
000,000  in  capital  stock  and  had  a  bonded  indebtedness  of  $4,860,000. 
Plans  are  now  under  consideration  for  reorganization. 

SMITllVILI.E,  N.  C. — At  an  election  to  be  held  Feb.  21  the  proposi¬ 
tion  to  issue  $55,000  in  bonds,  the  proceeds  to  be  used  for  the  construc¬ 
tion  of  an  tiectric  light  plant,  water  works  and  sewerage  systems,  will  be 
submitted  to  a  vote.  Plans  have  been  prepared  by  White  &  Piatt,  Durham, 
N,  C.,  engineers. 

CARRINCrON,  N.  D. — The  Board  of  County  Commissioners  has 
awarded  the  contract  for  the  electric  light  fixtures  for  court  house  and 
jail  to  the  I.oyd  Garrett  Company,  of  Chicago,  III.  C.  W.  Burnham  is 
county  auditor. 

COLUMBUS,  OHIO. — Three  new  motor  generator  sets  are  being  in¬ 
stalled  at  the  Columbus  KIdison  plant  on  East  Gay  Street  by  the  Colum¬ 
bus  Railway  &  Light  Company  to  transform  the  current  from  the  new 
40ou-kw  generator  in  the  Spring  Street  station  for  lighting  purposes. 
Transformers  have  also  been  installed  in  the  .Mound  Street  station  of 
the  Columbus  Light,  Heat  &  Power  Company  and  in  the  Milo  station  of 
the  Columbus  Railway  &  Light  Company,  and  arrangements  have  been 
made  to  tie  all  these  stations  together,  so  that  any  load  may  be  carried 
and  all  kinds  of  weather  conditions  met. 

COSHOCTON,  OHIO. — The  City  Council  has  passed  an  ordinance 
authorizing  the  Director  of  Public  Works  to  advertise  for  bids  for  fur¬ 
nishing  and  installing  an  additional  steam  or  electrically  driven  pump 
for  the  water  works  station. 

LIM.\,  OHIO. — The  Western  Ohio  Railway  Company,  which  operates 
an  electric  railway  connecting  Piqua,  Findlay,  Lima  and  Celina,  has 
decided  to  enter  the  commercial  lighting  and  power  field  and  is  equip¬ 
ping  and  repairing  its  high-tension  transmission  lines  along  the  route 
for  that  purpose  at  a  cost  of  about  $25,000.  The  company  has  already 
secured  franchises  for  street  and  domestic  lighting  in  the  villages  of 
Rawson,  Lockington  and  Beaverdam,  and  a  bid  has  been  submitted  to 
the  Council  at  Sidney  for  street  lighting  at  the  rate  of*  $62.50  per  arc 
lamp  i>er  year  for  an  all-night  service.  Application  will  be  made  for 
franchises  in  Lima,  Sidney,  .Anna,  Botkins,  Wapakoneta,  Cridersville, 
Blufftun,  Celina  and  other  small  villages  along  the  line.  It  is  said  that 
the  company  is  in  a  position  to  furnish  electrical  service  at  a  lower  rate 
than  private  companies  and  is  now  only  using  about  50  per  cent  of 
energy  generated  at  its  power  houses. 

NCRW  \LK,  OHIO. — The  Wheeling  &  Lake  Erie  Railroad  Company 
is  retH)rted  to  have  entered  into  an  agreement  to  supply  electricity  for 
lighting  the  village  of  Norwalk.  It  is  understood  that  work  will  begin 
immediately  on  the  erection  of  a  distributing  system. 

TOLEDO,  OHIO. — Contracts  have  been  placed  by  the  Toledo  Railways 
4  Light  Company  with  the  General  Electric  Company  of  Schenectady, 
N.  Y.,  for  one  looo-kw,  575-volt  motor-generator  set  and  one  looo-kw, 
3  unit,  135-volt  motor  generator  set,  with  transformers  and  station  equip- 
nient. 

TOLEDO,  OHIO. — The  Maumee  Valley  Electric  Company  has  closed  a 
lease  with  the  State  of  Ohio  for  water  from  the  Miami  Canal  for 
all  purposes  for  its  new  plant  at  Miami.  This  lease  is  supplementary 
to  the  one  now  held  by  the  company  and  provides  for  a  much  greater 
supply  of  water.  The  channel  of  the  canal  between  Miami  and  Water- 
ville  is  to  he  deepened  by  the  company,  the  banks  raised  and  the 
stream  patroled  at  the  expense  of  the  company  by  men  employed  by  the 
State.  Most  of  the  work  has  already  been  done,  which  was  necessary  to 
secure  the  water  already  under  the  lease.  It  is  expected  to  have  the 
plant  ready  for  operation  early  in  January.  The  plant  will  have  an 
output  of  about  t,5oo  hp.  The  officers  of  the  company  are:  J.  M. 
Ashley,  president;  R.  R.  Livingston,  vice-president;  Fitzhugh  Speer, 
secretary,  and  H.  L.  Crawford,  treasurer. 

W.XRREN,  OHIO. — The  City  Council  has  awarded  the  contract  for 
street  lighting  to  the  Warren  Water  &  Light  Company,  Warren,  Ohio, 
for  a  period  of  ten  years.  Under  the  terms  of  the  contract  835  Mazda 
lamps  will  be  furnished,  676  of  which  call  for  an  all-night  service  and  150 
to  burn  until  midnight.  Ornamental  lamp  standards  are  to  be  erected  in 
the  business  section,  of  which  there  are  to  be  85,  carrying  one,  three  and 
five  lamps.  The  wires  are  to  be  placed  underground  in  the  business 
district.  Contracts  have  already  been  placed  for  material  for  the  street 
lighting  system.  C.  F.  Inman  is  superintendent  of  the  Warren  Water  & 
Light  Company. 

ENID,  OKL.\. — Plans  are  being  considered  by  the  Enid  Electric  &  Gas 
Company  for  improvements  to  its  plant  which  will  increase  the  output  of 
the  plant  by  200  kw.  The  installation  of  a  separate  circuit  for  the  business 
district  is  also  contemplated. 

MUSKOGEE,  OKLA. — Plans  are  being  prepared  by  the  city  engineer 
for  the  installation  of  an  ornamental  street  lighting  system  throughout 
the  entire  business  district. 

OKLAHOM.\  CITY,  OKL.A. — Sealed  proposals  will  be  received  at  the 
office  of  the  Supervising  Architect,  Treasury  Department,  Washington, 


D.  C.,  until  Dec.  28  for  the  installation  of  a  conduit  and  electric  wiring 
system  and  gas  piping  system  in  the  United  States  Post  Office  building, 
Oklahoma  City,  Okla.,  in  accordance  with  drawings  and  specifications, 
copies  of  which  may  be  obtained  at  the  above  office  or  at  the  office  of 
the  superintendent  of  construction,  Oklahoma  City,  Okla.  James  Knox 
Taylor  is  Supervising  Architect. 

PORTLAND,  ORE. — At  a  meeting  of  the  stockholders  of  the  Port¬ 
land  Railway,  Light  &  Power  Company,  held  Nov.  28,  a  reorganization 
of  the  company  was  effected  for  the  purpose  of  increasing  the  capital 
stock  from  $15,000,000  to  $25,000,000,  in  order  to  provide  additional 
funds  to  carry  on  the  extensive  development  now  under  way.  The 
company  is  now  constructing  two  hydroelectric  plants,  which  have  a 
total  output  of  70,000  hp,  one  of  which  will  be  completed  in  eighteen 
months  and  the  other  in  three  or  four  years.  B.  S.  Josselyn  is  presi¬ 
dent  of  the  company. 

STAYTON,  ORE. — Announcement  has  been  made  by  A.  L.  Shreve, 
manager  of  the  Stayton  Electric  Light  Company,  that  a  deal  has  been 
consummated  whereby  he  has  purchased  a  power  site  on  the  Santiam 
River,  three  miles  from  Stayton,  where  it  is  estimated  that  about  5000 
hp  can  be  developed.  A  power  plant  will  be  erected  on  the  site. 

PANAMA. — The  War  Department  has  granted  Henry  T.  Cook,  of 
New  York,  N.  Y.,  a  franchise  to  construct  and  operate  an  electric  rail¬ 
way  system  between  Panama  City,  in  the  Republic  of  Panama,  and  La 
Boca,  in  the  Canaf  Zone.  The  railway  will  also  touch  Secanus,  the 
Hotel  Tivoli  and  the  Ancon  Hospital  in  the  Canal  Zone. 

ALTOONA,  PA. — Plans  are  being  considered  by  the  Penn  CentfSl 
Light  &  Power  Company  for  the  construction  of  a  large  electric  power 
plant  in  .Mtoona,  work  on  which  will  begin  next  spring. 

BUTLER,  PA. — It  is  reported  that  contracts  have  been  awarded  for 
the  construction  of  the  proposed  electric  railway,  which  will  extend 
from  Evans  City  to  Harmarville,  Pa.  The  company  will  be  organized 
under  the  name  of  the  Allegheny  &  Northwestern  Railway  Company, 
with  headquarters  in  Butler,  Pa. 

CHESTER,  PA. — .\pplication  will  soon  be  made  to  the  Governor  of 
the  State  for  a  charter  for  a  new  street  railway,  which  will  be  known 
as  the  Darby,  Media  &  Chester  Cut-off  Railway  Company.  The  company 
will  provide  for  passenger  and  freight  service.  The  incorporators  are: 
Charles  O.  Kruger,  G.  \V.  Mantz,  Thomas  K  Bell,  Alexander  Rennick 
and  Frank  W.  Janney. 

ELLWOOD  CITY,  P.\.— Contracts  have  been  placed  by  the  Pennsyl¬ 
vania  Power  Company  for  additional  equipment  for  its  power  plant  in 
Ellwood  City  as  follows:  For  the  installation  of  wo  75ohp  water  tur¬ 
bines,  to  the  S.  Morgan  Smith  Company,  of  York,  Pa.,  and  for  two  600- 
kw  generators  to  the  VVestinghouse  Electric  4  Manufacturing  Company, 
of  Pittsburg,  Pa.  The  cost  of  the  improvements  to  the  plant  is  esti¬ 
mated  at  from  $25,000  to  $35,000.  The  company  now  supplies  electricity 
in  Ellwood  City,  Zelienople,  Wampum,  West  Pittsburgh,  Rock  Point  and 
Wurtemburg. 

JENKINTOWN,  P.\. — The  residents  of  Breadyville  and  Ivyland  have 
petitioned  the  Jenkintown  Electric  Light  Company  to  extend  its  trans¬ 
mission  lines  into  their  villages. 

PHIL.\DELPHL\,  PA. — An  agreement  has  been  entered  into  between 
the  city  and  the  railroad  companies  whereby  the  railroad  companies  have 
pledged  themselves  to  light  and  maintain  all  overhead  bridges  on  their 
lines  in  all  parts  of  the  city  free  of  charge  to  the  municipality  for  all 
time. 

PITTSBURGH,  P.\. — The  question  of  establishing  a  municipal  electric 
light  plant  in  Pittsburgh  is  under  consideration  by  the  City  Council. 
The  city  is  operating  a  municipal  plant  on  ihe  north  side,  which  was 
taken  over  when  the  City  of  Allegheny  was  annexed. 

PITTSBURGH,  P.\. — Bids  will  be  received  by  K.  Hansen,  chief  engi¬ 
neer  of  the  Orenstein-.\rthur  Koppel  Company,  Machesney  Building, 
Pittsburgh,  Pa.,  until  Dec.  28,  for  constructing  buildings  and  material  for 
addition  to  the  works  of  the  Orenstein-Arthur  Koppel  Company  at 
Koppel,  Pa.,  including  power  house,  outside  crane  runway,  heavy  car 
shop,  machine  shop,  wood  shop  and  erection  shop.  F.  G.  Ross  is  con¬ 
sulting  engineer. 

WOONSOCKET,  R.  1. — Work  is  progressing  rapidly  in  the  new  mill 
of  the  Lafayette  Worsted  Company.  The  building  will  be  four  stories 
high  and  will  be  equipped  for  electrical  operation.  .\n  8oo-hp  turbine 
will  be  installed. 

CHARLESTON,  S.  C. — Bids  will  be  received  at  the  office  of  the  Super¬ 
vising  .Architect,  Treasury  Department,  Washington,  D.  C.,  until  Jan.  13, 
for  the  installation  of  conduit  and  wiring  and  extension  of  present  gas 
piping  system  of  the  present  United  States  custom  house  at  Charleston, 
S.  C.,  in  accordance  with  drawings  and  specifications,  copies  of  which 
may  be  obtained  at  the  above  office  or  at  the  office  of  the  custodian. 
Charleston,  S.  C.  James  Knox  Taylor  is  Supervising  Architect. 

ROCK  HILL,  S.  C. — It  is  reported  that  contracts  have  been  awarded 
for  equipment  for  the  proposed  municipal  electric  light  plant.  Contracts 
have  not  yet  been  awarded  for  construction  of  power  house  or  engine. 
C.  Parks  Rucker,  of  Charlotte,  N.  C.,  is  engineer. 

ABERDEEN,  S.  1). — Bids  will  be  received  by  George  F.  Sims,  clerk  of 
Board  of  Education,  .Aberdeen,  S.  D.,  until  Jan.  4  for  the  construction 
of  high  school  building,  including  electric  wiring  and  telephones,  pro¬ 
gram  clocks,  lighting  fixtures,  vacuum  cleaning  system  and  heating  and 
ventilating,  plumbing,  etc.  Patten  4  Miller,  of  Chicago,  III.,  are  archi¬ 
tects. 
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BRYANT.  S.  a— It  is  reported  that  local  business  men  have  con¬ 
tributed  $3,000  toward  the  construction  of  a  municipal  electric  lighting 
system  in  Bryant. 

HIGHMORE,  S.  D. — The  installation  of  an  electric  light  plant  in 
Highmore,  S.  D.,  is  reported  to  be  under  consideration.  T.  J.  Wixon, 
of  Highmore,  is  interested  in  the  project. 

ERW  IN,  TENN. — George  E.  Ladshaw,  of  Spartanburg,  S.  C.,  is  engi¬ 
neer  in  charge  of  the  construction  of  the  proposed  power  plant  'of  the 
Nolochucky  Power  Company  on  the  Nolochucky  River,  at  Erwin.  The 
cost  of  the  plant  is  estimated  at  about  $434,000. 

KNOXVILLE,  TENN. — Chisholm  &  Osborne,  hydraulic  engineers,  of 
Charlotte,  N.  C.,  have  been  engaged  by  the  Tellico  Power  Company,  619 
Gay  Street,  Knoxville,  Tenn.,  to  take  charge  of  its  water  power  develop¬ 
ment  project,  on  the  Tellico  River,  Tenn.,  for  which  preliminary  surveys 
are  now  being  made. 

TRENTON,  TENN. — It  is  reported  that  the  Trenton  Electric  Light 
Company,  recently  incorporated,  will  purchase  the  electric  plant  owned  by 
Keenan,  Wade  &  Wade.  It  is  understood  that  improvements  will  be  made 
to  the  system. 

DEL  RIO,  TEX. — .\rrangements  are  being  made  by  the  Del  Rio  & 
Western  Telephone  Company  for  improvements  and  extensions  to  its 
system,  which  will  involve  an  expenditure  of  about  $5,000. 

TEMPLE,  TEX. — The  City  Council  is  reported  to  be  contemplating 
the  construction  of  a  municipal  incinerating  plant  in  Temple. 

WEBSTER,  TEX. — The  Tri-City  Telephone  Company,  recently  incor¬ 
porated,  is  reported  to  be  preparing  to  erect  a  telephone  line,  thirty  miles 
in  length,  connecting  Freindswood,  Webster  and  League  City. 

BURLINGTON,  N'T. — The  Board  of  Aldermen  has  voted  to  issue 
$S3«ooo  itt  bonds,  the  proceeds  to  be  used  for  improvements  and  exten¬ 
sions  to  the  municipal  electric  light  plant. 

ABINGDON,  VA. — Plans  have  been  prepared  by  Baumann  Brothers, 
of  Knoxville,  Tenn.,  for  the  erection  of  new  buildings,  including  a 
power  house,  for  the  Martha  Washington  College. 

NORFOLK,  VA. — .\ll  bids  opened  Nov.  19  for  three  electrically 
driven  centrifugal  pumps  at  the  Colley  Avenue  sewer  pumping  station 
were  rejected.  New  specifications  will  be  prepared  and  bids  called  for 
later.  W.  T.  Booth  is  city  engineer. 

PASCO,  WASH. — Work  has  commenced  on  the  erection  of  a  power 
station  for  the  Pacific  Power  &  Light  Company,  in  Paco,  which  will  be 
used  as  a  generating  and  distributing  station. 

TACOM.-N,  W.NSII. — Hamilton  F.  Groner,  chief  engineer,  writes  that 
bids  will  be  received  until  Feb.  i,  1911,  for  the  completion  of  the 
N'isqually  power  plant,  as  follows:  Section  i — Bridge,  to  cost  $44,890. 
Section  2 — Conduit  and  reservoir,  to  cost  $292,675.  Section  3 — Pressure 
pipes  and  anchor  piers,  to  cost  $116,696.  Section  4 — Power  house, 
cranes  and  cableway,  to  cost  $149,875.  Section  5 — Water  wheels  and 
generators,  to  cost  $168,733.  Section  6 — Electrical  equipment  for  power 
house,  to  cost  $88,573.  Section  7 — Electrical  equipment  for  substation, 
to  cost  $102,690.  Section  8 — Transmission  line,  to  cost  $100,000. 

TOLEDO,  WASH. — The  City  Council  has  passed  an  ordinance  grant¬ 
ing  a  franchise  to  E.  P.  Badger  and  A.  R.  Badger  to  install  and  operate 
an  electric  light  system  in  Toledo. 

BUCKHANN'ON,  W.  VA. — A  movement  is  on  foot  to  organize  a  com¬ 
pany  to  install  a  new  electric  light  and  power  plant  in  Buckhannon.  The 
plant  of  the  Buckhannon  Light  &  Water  Company  was  damaged  by  fire 
more  than  a  month  ago,  and  as  yet  no  effort  has  been  made  by  the  com¬ 
pany  to  make  repairs  to  its  plant.  The  town  is  at  present  without  a 
street  lighting  service. 

PARKERSBURG,  W.  VA. — The  Parkersburg  Mill  Company  is  plan¬ 
ning  to  enlarge  its  timber  and  woodworking  plant,  which  will  be 
equipped  for  electrical  operation  throughout. 

CHIPPEWA  FALLS,  WIS. — Messrs.  Johnson  &  Lee  are  reported  to 
be  contemplating  the  construction  of  a  new  timber  cutting  plant  at 
Chippewa  Falls,  which  will  be  equipped  for  electric  motor  drive. 

MANITOWOC,  WIS. — Plans  are  being  prepared  by  the  C.  Reiss 
Coal  Company,  of  Sheboygan,  Wis.,  for  the  construction  of  a  new 
power  plant  and  coal  dock  at  Manitowoc,  Wis.  The  equipment  required 
will  include  engine,  dynamo,  boilers,  electric  motors  and  coal  handling 
machinery. 

MENDOTA,  WIS. — The  State  Board  of  Control  has  awarded  the 
contract  for  the  construction  of  the  foundation  for  the  new  power  house 
at  the  Mendota  Insane  .Nsyluni  to  George  Nelson,  of  Madison,  Wis., 
for  $2,885. 

VIOLA,  WIS. — The  Village  Council  has  engaged  C.  R.  Thomson,  of 
Richland  Center,  Wis.,  engineer,  to  take  charge  of  the  construction  of  a 
dam  across  the  Kickapoo  River  for  power  purposes.  C.  H.  Meyer,  Jr., 
is  village  clerk. 

WAUSAU, *NVIS. — The  City  Council  has  authorized  the  Board  of  Public 
Works  to  secure  estimates  and  plans  for  a  municipal  electric  light 
plant.  It  is  proposed  to  install  an  electric  plant  in  connection  with  the 
water  works  pumping  station.  The  city  now  owns  and  operates  the 
street  lighting  system,  electricity  for  which  is  supplied  by  the  Wausau 
Street  Railway  Company. 

CHEYENNE,  WYO. — The  City  Council  has  passed  an  ordinance  re¬ 
quiring  the  National  Electric  Code  standard  construction  and  material. 


providing  for  fees  and  penalties.  Amendments  to  the  ordinance  require 
the  grounding  of  secondaries  throughout  the  city,  use  of  cabinets  for 
all  cutouts  in  all  classes  of  buildings,  and  a  minimum  spacing  of  18  in. 
instead  of  6  ft. 

VICTORIA,  B.  C.,  CAN.— Among  the  by-laws  to  be  submitted  to  the 
ratepayers  at  the  forthcoming  election  will  be  one  authorizing  an  appro¬ 
priation  of  $25,000  for  the  purchase  of  electrical  equipment  for  extensions 
and  improvements  to  the  street  lighting  system. 

WINNIPEG,  MAN.,  CAN. — Proposals  will  be  received  at  the  office 
of  M.  Peterson,  secretary  of  Board  of  Control,  until  Dec.  23,  for  a 
new  or  second-hand  so-kw  generator,  with  steam  engine,  for  direct 
connection  or  for  belt  driving. 

BOWMANVILLE,  ONT.,  CAN. — The  by-law  granting  the ,  Seymour 
Power  &  Electric  Company,  Ltd.,  a  franchise  to  erect  and  operate  an 
electric  light  plant  in  Bowmanville  will  be  submitted  to  the  ratepayers 
on  Dec.  27. 

DESERONTO,  ONT.,  CAN. — A  by-law  will  be  submitted  to  the  rate¬ 
payers  at  the  municipal  elections  to  authorize  and  confirm  certain  agree¬ 
ments  between  the  Trenton  Electric  &  Water  Company,  Ltd.,  and  the 
town  of  Deseronto,  Ont. 

FORT  WILLIAM,  ONT.,  C.AN.— It  is  reported  that  by-laws  will  be 
submitted  to  the  ratepayers  appropriating  $67,000  for  extensions  and 
improvements  to  the  street  railway  system  and  for  $25,000  for  improve¬ 
ments  and  extensions  to  the  telephone  system. 

GALT,  ONT.,  CAN. — The  by-law  to  provide  for  an  issue  of  $4,000 
debentures,  to  secure  funds  for  the  local  distribution  of  electricity  and 
for  the  extension  of  the  electric  light  system  in  the  town  of  Hespeler, 
will  be  submitted  to  the  ratepayers  at  the  municipal  elections. 

KINGSTON,  ONT.,  CAN.— At  an  election  to  be  held  Jan.  2  a  by-law 
asking  for  an  appropriation  of  $13,000  for  improvements  to  the  street 
lighting  system  will  be  submitted  to  the  ratepayers.  The  present  plans 
call  for  the  installation  of  200  new  lamps,  of  which  150  will  be  substituted 
for  those  now  in  use.  Bids  will  be  received  for  the  work  about  the  first 
of  the  year.  C.  C.  Folger  is  engineer  in  charge. 

LISTOWEL,  ONT.,  CAN.— At  an  election  to  be  held  Jan.  2  the  by-law 
to  issue  $5,000  electric  light  debentures  will  be  submitted  to  the  rate¬ 
payers. 

OTTAWA,  ONT.,  CAN.— The  Board  of  Control  is  reported  to  have 
recommended  to  the  City  Council  that  the  city  install  ornamental  street 
lamps  on  Sparks  Street.  If  acceptable  to  the  Council,  bids  will  be  called 
for  at  once  for  ornamental  lamp  posts. 

ST.  CATH.\R1NES,  ONT.,  CAN.— The  Niagara  Falls.  Welland  &  Dunn- 
ville  Electric  Railway  Company  is  planning  to  erect  substations  next  spring 
at  Niagara  Falls,  Welland  and  Dunnville.  J.  C.  Gardner,  of  Niagara  Falls, 
Ont.,  is  interested  in  the  company. 


Industrial  Companies. 


THE  AMERICAN  SURFACE  CONTACT  COMPANY,  of  New  York, 
N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $250,000. 
The  incorporators  are:  L.  Lehman,  B.  Rosenfeld,  of  New  York,  N.  Y., 
and  E.  A.  Phippen,  of  Salem,  Mass.  The  company  proposes  to  manu¬ 
facture  tools,  machinery,  etc. 

THE  AMERICAN  TELOCLEAN  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  by  H.  Kanoflsky,  S.  Menschel  and  M.  Menschel, 
of  New  York,  N.  Y.  The  company  is  capitalized  at  $25,000  and  proposes 
to  clean  and  disinfect  telephones,  etc. 

THE  ARMSTRONG  ENGINEERING  COMPANY,  of  Philadelphia, 
Pa.,  has  been  granted  a  charter  with  a  capital  stock  of  $25,000.  The  di¬ 
rectors  are:  Robert  P.  Field,  Thirty-sixth  and  Chestnut  Streets,  West 
Philadelphia,  Pa.,  treasurer;  N.  Prucc  Armstro^.g  and  Samuel  Field,  Jr., 
btith  of  Overbrook,  Pa. 

THE  AUTO  ELECTRIC  &  BATTERY  COMPANY,  of  San  Fran 
cisco.  Cal.,  has  been  incorporated,  with  a  capital  stock  of  $4,500,  by  R.  H. 
Robinson,  John  Varney  and  O.  W.  Lillard. 

THE  CANADIAN  ELECTRIC  FIXTURE  AND  CONTRACTING 
COMPANY,  of  Toronto,  Ont.,  Can.,  has  been  incorporated  with  a  capi¬ 
tal  stock  of  $40,000  by  Samuel  Wood,  Harry  M.  Van  Gordor  and  Wil¬ 
liam  Burton,  all  of  Toronto,  Ont.,  Can. 

THE  ELECTRIC  INSTALLATION  COMPANY,  LTD.,  of  Toronto. 
Ont.,  has  been  chartered  with  a  capital  stock  of  $40,000  by  John  Berry 
Ferris,  James  Pavitt  Archer  and  Arthur  Boucher  Colville,  all  of  Camp- 
bellford,  Ont.,  Can. 

THE  F.  &  M.  SPECIALTY  COMPANY,  of  New  York,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $50,000  by  R.  V.  Fitzgerald,  of 
Newark,  N.  J.;  O.  S.  McFarland  and  G.  Colvin,  of  New  York,  N.  Y. 
The  company  proposes  to  manufacture  and  sell  self-propelling  vehicles, 
engines,  etc. 

THE  GAINER  ENGINEERING  &  CONSTRUCTION  COMPANY,  of 
New  York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $ioo,oou 
for  the  purpose  of  doing  a  general  contracting  and  construction  business. 
The  incorporators  are:  E.  E.  Gainer,  P.  Henry  and  Z.  U.  Dodge,  of  New 
York.  N.  Y. 
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T!1K  CK.NKRM,  I'.M'KR  GOODS  COMPANY,  of  Newark,  N.  J.,  has. 
been  incorp.iratcd  with  a  capital  stock  of  $100,000  for  the  purpose  of 
manufactiirinK  manufacturers’  and  mill  supplies,  also  to  do  a  general  me¬ 
chanical  and  electrical  engineering  business.  The  incorporators  are:  C.  H. 
Stewart,  of  Irvington,  N.  J.;  F.  B.  Stewart  and  E.  \V.  Ponce,  both  of 
Newark,  N.  J. 

THE  1NTERN.\T10NAL  ROTARY  MOTOR  COMPANY,  of  Cumber¬ 
land  County,  Maine,  has  filed  articles  of  incorporation  with  a  capital  stock 
o*  $250,000  for  the  purpose  of  manufacturing  and  dealing  in  motors, 
Merrill  engines  and  other  engines.  W.  L.  Merrill  is  president,  and  R.  L. 
Merrill,  treasurer,  both  of  Portland,  Maine. 

THE  EIGHT,  HEATING  AND  VENTILATING  COMPANY,  ot 
Auburn,  Ind.,  has  been  organized  for  the  purpose  of  doing  a  general 
contracting  business,  making  a  specialty  of  constructing  new  lighting, 
beating  and  ventilating  plants.  Joseph  Lige  is  president  of  the  company, 
and  Roy  Lige  is  secretary. 

THE  NESTOR  ELECTRIC  VEHICLE  COMPANY,  of  San  Fran 
cisco.  Cal.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of 
$200,000.  The  incorporators  are:  S.  Hendricks,  R.  M.  Searls,  W.  E. 
Colby,  G  11.  Smith  and  G.  S.  Arnold. 

THE  MCHOI  S  &  WRIGHT  .MOTOR  COMPANY,  of  Buffalo,  N.  Y.. 
basbttn  chartered  with  a  cajiital  stock  of  $300000  by  W.  R.  D.  McQuar- 
rie,  C.  G.  Hornung  and  B.  Kn<  x.  all  of  Buffalo,  N.  Y.  The  comi)any  pro¬ 
poses  to  manufacture  motors,  tnti  tes,  etc. 

THE  RECORDING  SPEEDOMETERS  SALES  COMPANY,  of  East 
Orange,  N.  J.,  has  been  incorporated  by  11.  H.  Picking,  C.  O.  Geyer  and 
F.  E.  Ruggles,  of  East  Orange.  N.  .1.  The  co-npany  is  capitalized  at 
$125,000  and  propo.ses  to  mant:facture  recording  instruments. 

THE  STERLING  ENGINEERING  &  CONSTRUCTION  COMPANY, 
of  Atlantic  City,  N.  J.,  has  been  chartered  with  a  capital  stock  of  $100,000 
by  E.  R.  Bolloty,  W.  H.  Rentscheller  and  R.  J.  Bolloty,  of  .\tlantic 
City,  N.  J.  The  company  proposes  to  <lo  a  general  engineering  and  con 
struction  business. 


New  Incorporations. 


BAKERSFIELD,  CAL. — The  Midway  Light  &  Power  Company  has 
been  chartered,  with  a  capital  stock  of  $250,000,  by  H.  L.  Dearing,  H. 
Williams,  of  Los  Angeles,  Cal.;  E.  F.  Hughes,  of  Sierra  Madre,  Cal.; 
H.  J.  Coudge,  of  Alhambra,  Cal.,  and  C.  L.  Chandler,  of  South  Pasa¬ 
dena,  Cal. 

J.\CKSON,  CAL. — The  .Amador  Mines,  Power  &  Water  Company 
has  been  incorporated,  with  a  capital  stock  of  $300,000,  for  the  purpose 
of  entering  the  local  electrical  field  and  to  deal  in  coal  and  oil  lands. 
The  company  proposes  to  construct  a  storage  reservoir  covering  150 
acres,  near  Pine  Grove,  ten  miles  east  of  Jackson.  An  option  has 
already  been  secured  on  the  site.  It  is  planned  to  erect  a  power-plant 
near  New  York  ranch,  about  five  miles  from  this  city,  to  generate  2000 
hp,  half  of  which  will  he  utilized  by  the  mines  owned  by  the  company, 
and  the  other  half  will  supply  electricity  for  lamps  and  motors  in  the 
three  mining  towns.  The  company  also  proposes  to  furnish  water  to  the 
City  of  Jackson.  The  directors  are:  W.  P.  Greenhalgh,  R.  S.  Rains- 
ford,  George  W.  Brown,  Richard  Webb  and  Dr.  E.  E.  Endicott. 

LOS  ANGELES,  CAL. — The  City  Railway  Company  has  been  incor¬ 
porated  to  construct  certain  railways  in  Los  .Angeles.  The  company  is 
capitalized  at  $5,000,000  and  the  incorporators  are:  Howard  E.  Huntington, 
George  C.  Ward.  C.  A.  Henderson,  J.  E.  Brown,  W.  E.  Dunn,  S.  M.  Has¬ 
kins  and  Albert  Crutcher. 

C.ARROLI.TON,  G-A. — .Articles  of  incorporation  have  been  filed  for  the 
Gainei.boro  Telephone  Company  with  a  capital  stock  of  $250,000  by  J.  C. 
Bass,  L.  Mandevillc,  L.  K.  Smith  and  others. 

CHIC.AGO.  ILL. — The  Interstate  Power  Company  has  been  chartered 
under  the  laws  of  the  State  of  Virginia,  with  a  capital  stock  of  $1,000,000. 
The  jirincipal  offices  of  the  company  arc  located  in  Chicago,  Ill.,  and  it 
proposes  to  construct  and  operate  electric,  natural  and  artificial  gas  plants, 
railways,  manufacture  artificial  ice,  and  to  own  and  control  water-power 
sites  and  furnish  power.  The  incorporators  arc:  Rali)h  M.  Burtis,  of  Osh¬ 
kosh,  Wis. ;  William  11.  Burtis,  of  Decorah,  la.;  Jacob  E.  Dittus,  Harold 
T.  Sibley  and  John  .\.  Clark,  of  Chicago,  111. 

SULLIV.-AN,  ILL. — The  Sullivan  Home  Telephone  Company  has  been 
incorporated  with  a  C3|>ital  stock  of  $70,000  by  C.  B.  Chcadle,  A.  G. 
Hawley  and  E.  S.  Sterrett,  of  Joliet,  Ill. 

M.ACEO,  KY. — The  Maceo  Home  Telephone  Company  has  been  in- 
corpor.ited  with  a  capital  stock  of  $15,000  by  B.  W.  Hawes,  Louis 
Geritson,  Z.  T.  Perkins,  George  M.  Taylor  and  D.  G'.  Bright. 

CUMBERLAND  VALLEY,  PA.— The  Valley  Stock  Telephone  Com- 
jvany  has  filed  articles  of  incorporation  with  a  capital  stock  of  $5,000. 
('harles  F.  Doyle,  of  Cumberland  Valley,  is  treasurer. 

OTT.\W.\,  ONT.,  C.-\N. — The  Western  Central  Railway  Company  has 
been  incorporated  for  the  purpose  of  building  electric  railway  between 
Toionto  and  London,  with  branches  to  Stratford.  Woodstock  and  Wind- 
soi.  connecting  with  ferries  to  be  operated  across  the  Itetroit  River. 


Personal. 


MR.  J.  P.  MITCHELL  has  been  appointed  superintendent  of  the 
Bucyrus  (Ohio)  Light  &  Power  Company. 

MR.  J.  S.  MAl.TM.iN  has  resigned  as  manager  of  the  Kankakee  Elec¬ 
tric  Light  Company  to  accept  the  position  of  electrical  engineer  for  the 
K<jbertson  Engineering  Company,  of  Baltimore,  Md. 

MR.  SAMUEL  IN SU I-L,  accompanied  by  his  wife  and  son,  sailed  for 
England  on  the  Mauretania  on  Dec.  17.  The  Insulls  will  spend  their 
Christmas  holidays  near  London,  returning  to  Chicago  about  the  middle 
of  January. 

EDWARD  WESTON  was  the  guest  of  honor  at  a  dinner  at  the  Lotos 
Club  on  Dec.  16,  at  which  Dr.  R.  B.  Owens,  secretary  of  the  Franklin 
Institute,  presented  the  Elliott  Cresson  medal,  recently  awarded  to  Dr. 
Weston  for  eminent  work  in  science. 

MR.  HERBERT  A.  WAGNER  ha*s  been  elected  vice-president  of  the 
Baltimore  Consolidated  Gas,  Electric  Light  &  Power  Company,  and  will 
have  charge  of  the  electrical  division.  Mr.  E.  D.  Edmondston  has  been 
promoted  to  the  office  of  general  superintendent  of  the  electrical  division 
MR.  A.  L.  TUCKER,  for  a  number  of  years  prominently  connected 
with  the  Western  Electric  Company  in  Chicago  and  who  still  takes  a 
lively  interest  in  electrical  affairs,  has  lately  returned  from  a  pleasure 
trip  to  Jamaica,  Cuba  and  the  Isthmus  of  Panama.  Mr.  Tucker  was 
impressed  with  the  excellence  and  magnitude  of  the  work  on  the  Panama 
Canal. 

MR.  C.  D.  W.4RNER  has  been  appointed  sales  manager  of  the  Moore 
Light  Company,  at  500  Fifth  Avenue,  New  York  City.  Mr.  Warner  is  a 
graduate  of  the  University  of  Nebraska  in  electrical  engineering.  He 
joined  the  Moore  company  in  1896  as  assistant  chief  engineer,  his  service 
therefore  having  extended  through  the  experimental  stage  and  commercial 
development  of  the  Moore  tube  light  up  to  the  present  time. 

MR.  J.  K.  .MAHAFFEY,  who  was  assistant  secretary  of  the  Jandus 
Electric  Company  prior  to  the  purchase  of  this  company  by  the  Adams- 
Bagnall  Electric  Company,  has  accepted  the  position  of  sales-manager  of 
the  Union  Metal  Manufacturing  Company,  Canton,  Ohio,  and  will  assume 
the  duties  of  this  position  Jan.  i.  Mr.  Mahaffey  was  formerly  connected 
with  the  General  Electric  Company,  and  his  many  friends  in  the  electrical 
field  will  be  glad  to  learn  of  his  advancement. 

FR.4NK  L.  SESSIONS  has  opened  an  office  at  16  East  Broad  Street, 
Columbus,  Ohio,  as  consulting  mechanical  and  electrical  engineer  and  ex¬ 
pert  in  patent  cases.  Mr.  Sessions  is  an  associate  member  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers  and  a  member  of  the  American  So¬ 
ciety  of  Mechanical  Engineers.  He  is  a  graduate  of  the  Worcester  Poly¬ 
technic  Institute.  For  the  past  ten  years  he  has  been  chief  engineer  of  the 
mining  department  of  the  Jeffrey  Manufacturing  Company,  of  Columbus, 
and  previous  to  that  he  was  connected .  with  the  engineering  departments 
of  the  Siemens  &  Halske  Electric  Company,  Chicago,  and  the  Fort 
Wayne  Electric  Company. 


Obituary. 


MR.  FRED  RECKENZ.4UN,  who  left  New  York  for  Graz,  Austria, 
on  Aug.  17,  died  at  that  place  on  Sunday,  Dec.  11.  \  cablegram  on 

Monday  notifying  Mrs.  Reckenzaun  of  the  death  came  as  a  great  shock, 
as  it  had  been  assumed  from  Mr.  Reckenzaun’s  letters  that  he  was  on 
the  rapid  road  to  recovery,  his  health  and  eyesight  being  reported  as 
improving,  with  gain  of  weight. 

MR.  W.41.TER  L.  PIERCE,  who  for  thirty-two  years  had  been  con¬ 
nected  with  the  Lidgerwood  Manufacturing  Company  and  for  twenty- 
nine  years  was  its  secretary  and  general  manager,  died  suddenly  of  heart 
failure  at  his  winter  home  in  the  Hotel  St.  Andrews,  New  York  City,  in 
the  early  hours  of  Saturday,  Dec.  10.  He  was  a  son  of  John  F.  Pierce 
and  was  born  at  Dorchester,  Mass.,  on  June  8,  1855.  His  parents  sur¬ 
vive  him,  and  he  leaves  a  widow,  an  only  son,  Walter  L.  S.  Pierce;  a 
brother,  Charles  C.  Pierce,  and  a  sister,  Mrs.  E.  W.  Jones.  Mr. 
Pierce’s  death  was  entirely  unexpected  and  was  a  great  shock  to  his 
family  and  associates.  He  had  suffered  for  several  years  with  nervous 
troubles,  but  by  devoting  much  of  his  time  to  out-of-door  pursuits  he 
had  apparently  recovered.  He  was  feeling  particularly  well  when  he 
left  his  office  on  the  evening  preceding  his  death.  Mr.  Pierce,  was 
remarkable  as  an  organizer,  and  so  efficient  was  his  work  that  no  detail 
of  the  great  business  which  grew  up  under  his  hand  was  neglected  dur¬ 
ing  his  long  absences  from  his  desk  while  seeking  health.  Besides  his 
connection  with  the  Lidgerwood  Manufacturing  Company,  he  was  treas- 
uier  of  the  Hayward  Company  and  of  the  Gorton-Lidgerwood  Company. 
His  summer  home  was  at  Englewood,  N.  J.,  whet»  he  was  a  member 

of  the  Englewood  Country  Club.  He  was  also  a  member  of  the  Apa- 

wamis  Golf  Club,  the  Wright  Fish  and  Game  Club  of  Canada,  the 

Lawyers’  Club,  the  Engineers’  Club,  the  Machinery  Club,  in  which  he 
was  also  a  director;  an  associate  member  of  the  Naval  Architects  and 
Marine  Engineers  and  of  the  .American  Society  of  Mechanical  Engi¬ 

neers  and  a  past  president  of  the  National  Metals  Trades  -Association. 
Funeral  services  were  held  at  St.  Panl’s  Church,  at  Eighty-sixth  Street 


December  22,  1910. 


ELECTRICAL  WORLD. 


1505 


and  West  End  Avenue,  New  York  City,  on  Tuesday,  Dec.  13,  and  the 
burial  was  at  Woodlawn,  N.  Y. 

MR.  FRANK  S.  GORTON ,  of  Chicago,  whose  death  on  Dec.  i*  was 
briefly  announced  in  these  columns  last  week,  was  a  man  who  deserves 
an  honored  place  among  the  American  business  men  whose  discern¬ 

ment  made  possible  the  upbuilding  of  the  electrical  industry.  lie  was  a 
pioneer  in  the  electric  lighting  business  in  Chicago,  lie  believed  in  the 
industry  and  backed  it  with  his  influence  and  his  money  in  the  early 
days,  when  some  perspicacity  was  required  to  foresee  the  remarkable 

development  that  was  to  follow.  His  death  recalls  an  interesting  chapter 
in  the  establishment  of  electric  lighting  in  Chicago. 

Mr,  Gorton  was  a  native  of  Rochester,  N.  Y.,  and  was  born  in  1847. 

Refore  coming  to  Chicago  he  was  engaged  in  manufacturing  business 

In  New  York  City.  In  1882  Gen.  Anson  Stager,  then  vice-president  of 
the  Western  Union  Telegraph  Company  in  Chicago  and  a  man  of  ex¬ 
cellent  business  judgment,  organized  the  Western  Edison  Light  Com¬ 
pany,  of  Chicago,  with  $500,000  capital*  stock,  securing  exclusive  rights 
from  the  old  Edison  Electric  Light  Company  for  the  States  of  Illinois, 
Iowa  and  Wisconsin.  At  first  the  business  consisted  mainly  in  installing 
isolated  plants.  In  1883  Frank  S.  Gorton,  Gen.  Stager’s  son-in-law, 
became  connected  with  the  company,  of  which  he  was  made  treasurer. 

Itusiness  was  slow  in  those  days,  and  the  company  experienced  the 
difficulties  of  all  pioneers.  But  it  was  not  idle,  establishing  a  number 
of  private  plants  in  Chicago  and  a  few  central-station  plants — notably 
that  at  Appleton,  Wis.,  the  first  central  station  in  the  United  States — in 
other  cities.  Gen.  Stager  died  in  1885,  and  in  the  following  year  the 
parent  Edison  company  bought  back  the  territorial  rights  of  the 
Western  Edison  Light  Company,  of  Chicago,  and  the  firm  of  llumbird  & 
Gorton,  composed  of  James  S.  Humbird  and  Frank  S.  Gorton,  was 
placed  in  charge  of  the  Western  business  of  the  parent  company.  Sub¬ 
sequently  Mr.  Humbird  sold  his  interest  in  this  business  to  Mr.  Gorton 
and  associated  himself  with  George  Westinghouse. 

Early  in  1887  the  Chicago  Edison  Company  (since  succeeded  by  the 
Commonwealth  Edison  Company)  was  established,  with  capital  stock  of 
$500,000.  The  principal  stockholders  were  the  old  stockholders  of  the 
defunct  Western  Edison  Light  Company.  Mr.  Gorton  was  made  a  di¬ 
rector  and  also  secretary  and  treasurer,  which  positions  he  retained  until 
he  retired  from  the  company.  May  i,  1902,  fifteen  years  later.  The 
company  built  its  first  central  station  on  the  site  of  the  present  head¬ 
quarters  building  at  139  Adams  Street.  At  first  most  of  the  stock¬ 
holders  had  little  faith  in  the  earning  qualities  of  a  central  station,  and 
before  the  Adams  Street  Station  was  finished  the  company  ran  short  of 
funds  and  made  a  bond  issue  to  complete  the  plant,  because  it  could  sell 
no  more  stock.  At  that  time  Mr.  Gorton  was  almost  alone  in  the  man¬ 
agement  of  the  company,  and  he  brought  its  affairs  to  a  successful  issue. 

In  1889  the  Chicago  Edison  Company  began  to  pay  2  per  cent  quar¬ 
terly  dividends,  and  it  continued  to  divide  profits  at  the  same  rate  until 
succeeded  by  the  Commonwealth  Edison  Company  on  Sept.  17,  1907,  as 
the  result  of  the  consolidation  of  the  Chicago  Edison  Company  and  the 
Commonwealth  Electric  Company.  Mr.  Samuel  Insull  became  president 
of  the  Chicago  Edison  Company  in  1892,  and  Mr.  Gorton  was  asso¬ 
ciated  with  Mr.  Insull  in  the  management  of  the  business  for  ten  years. 
The  business  was  successful  in  a  marked  degree.  When  Mr.  Gorton 
retired  in  1902  the  capitalization  had  been  increased  from  the  original 
$500,000  to  $7,500,000,  and  at  the  last  report  the  amount  of  capital 
stock  issued  by  the  Commonwealth  Edison  Company  had  reached  the 
sum  of  $32,272,100. 

For  a  time  after  leaving  the  Chicago  Edison  Company  Mr.  Gorton 
was  interested  in  the  Standard  Pneumatic  Tool  Company,  afterward 
absorbed  by  the  Chicago  Pneumatic  Tool  Company,  but  in  1903  he  re¬ 
tired  from  all  business.  He  made  his  home  for  much  of  the  year  at  his 
country  house  in  Wheaton,  Ill.,  but  this  winter  he  and  Mrs.  Gorton  had 
apartments  at  the  Congress  Hotel,  where  he  died,  his  death  being  due 
to  heart  failure  following  an  attack  of  asthma.  Mrs.  Gorton  and  Mr. 
Gorton's  nephew,  Edward  F.  Gorton,  were  with  him  at  the  time  of  his 
death.  The  funeral  was  held  in  Lake  Forest,  Ill.,  on  Dec.  14  and  was 
attended  by  a  large  number  of  men  prominent  in  the  business  and 
social  life  of  Chicago.  Mr.  Gorton  was  a  member  of  a  number  of  clubs 
and  social  organizations.  He  was  at  one  time  considerably  interested  in 
fine  horses  as  a  gentleman  driver,  and  he  and  Mrs.  Gorton  traveled  ex¬ 
tensively,  and,  although  both  were  rather  retiring  in  their  tastes,  they 
had  a  wide  circle  of  friends,  not  only  in  Chicago  but  in  other  cities  also. 


Trade  Publications. 


“HIGH  EFFICIENCY  CARBON  LAMPS”  is  a  folder  which  is 
being  distributed  by  the  General  Incandescent  Lamp  Company,  Cleve¬ 
land,  Ohio,  in  which  treated  carbon  and  grjphitized  carbon  lamps  are 
catalogued  and  illustrated,  and  reasons  for  using  high-efficiency  rather 
than  low-efficiency  carbon  lamps  are  tersely  summarized. 

RATEAU-SMOOT  TURBINES.— In  addition  to  building  Rateau- 
Smoot  turbines  of  the  high  and  low  pressure  types,  the  Ball  &  Wood 
Company,  Elizabethport,  N.  J.,  announces  by  means  of  a  new  catalog 
just  issued  that  it  is  also  building  these  turbines,  which  are  of  the  impulse 
type,  for  mixed  flow  pressure.  The  new  type  consists  of  a  straight  low- 
pressure  turbine  with  supplementary  wheels  to  use  economically  high- 
pressure  steam  by  means  of  an  automatically  controlled  governor.  The 
catalog  is  attractively  illustrated,  and  contains  much  information  of  inter¬ 
est  relative  to  the  steam  turbine. 

HYDRAULIC  TURBI.NES.— Bulletin  No.  lo'i  of  S.  Morgan  Smith  Com 
pany,  York,  Pa.,  is  a  handst>me  pamphlet  of  fifty-two  pages  giving  illustra¬ 
tions  and  data  of  Smith  hydraulic  turbines.  Among  the  engravings  are 
excellent  views  of  a  number  of  large  hydroelectric  equipments,  some  of 
which  have  not  yet  been  described  in  the  technical  press.  Of  particular  in¬ 
terest  to  electrical  engineers  are  views  and  data  of  hydroelectric  equip¬ 
ments  for  the  Connecticut  River  Power  Company,  Chattanooga  &  Tennes¬ 
see  River  Power  Company,  Roosevelt  Salt  River  plant.  Great  Falls  (Mont.) 
Water  Power  Company,  Winnipeg  Electric  Railway  Company  and  La 
Crosse  V/ater  Power  Company.  Another  bulletin  recently  issued  by  the 
same  company  illustrates  and  describes  head-gate  hoists. 

W.\TER  TURBINES. — The  Trump  Manufacturing  Company,  Spring- 
field,  Ohio,  has  issued  in  sheet  form  a  set  of  illustrated  bulletins  de¬ 
voted  to  its  various  types  of  water  turbines,  as  follows:  Bulletin  A,  ver¬ 
tical  turbines  arranged  for  direct  connection  to  generators;  bulletin  B, 
horizontal  turbines  for  direct  connection  to  generators;  bulletin  C, 
horizontal  turbines  for  driving  centrifugal  pumps;  bulletins  E  and  K, 
turbines  of  the  open-penstock  type;  bulletin  F,  runners  of  standard  66-in. 
turbines;  bulletins  G  and  I,  turbines  designed  especially  for  high  heads; 
bulletin  J,  vertical  turbines  for  direct  connection  to  centrifugal  pumps; 
bulletin  L,  quarter-turn  turbines  of  the  open-flume  type;  bulletin  M, 
runners  for  Francis  type  turbines. 


BUSINESS  NOTES. 


THE  OTIS  ELEVATOR  COMPANY  at  a  meeting  of  its  directors  last 
week  elected  W.  E.  McCune  as  treasurer  of  the  company,  to  succeed 
L.  Belknap,  deceased. 

MACHADO  &  ROLLER,  203  Broadway,  New  York,  have  opened  a 
Western  sales  office  at  740  Monadnock  Block,  Chicago,  in  charge  of  Mr. 
Harry  I.  Shire,  secretary  of  the  company.  The  new  sales  office  will  be 
the  Western  distributing  point  for  the  Roller-Smith  line  of  instruments 
and  circuit-breakers,  H.  &  B.  resonance-type  frequency  meters,  and 
Columbia  watt-hour  meters,  including  single  and  polyphase  induction  types 
of  alternating-current  meters  and  the  new  shunted  type  of  direct-current 
switchboard  meters,  for  which  Machado  &  Roller  are  selling  agents. 

AMERICAN  ELECTRIC  FUSE  COMPANY’S  CHICAGO  OFFICE. 
— Mr.  Fred  B.  Bonde,  Chicago  district  sales  manager  of  the  American 
Electric  Fuse  Company,  is  i5ow  located  in  the  Vogue  Building,  at  290 
Fifth  Avenue,  where  he  carries  a  complete  sample  line  of  “Blue  Ribbon” 
telephone  protectors,  “.\llen-Bradley”  motor-starters,  controllers  and 
battery-charging  rheostats,  “American”  enameled  magnet  wire  and 
“Americoil”  ignition  apparatus.  This  is  new  territory  for  Mr.  Bonde, 
who  has  been  recently  transferred  from  the  St.  Paul  district. 

THE  NATIONAL  X-RAY  REFLECTOR  COMPANY,  of  Chicago, 
owing  to  greatly  increased  business,  has  found  it  necessary  to  secure 
larger  quarters  for  its  general  offices  and  display  salesroom.  The 
ground-floor  store  in  the  new  Brooks  Building,  corner  of  Jackson 
Boulevard  and  Franklin  Street,  has  been  secured,  in  which  display 
salesrooms  have  been  fitted  up,  which  enable  the  demonstration  to  the 
best  advantage  of  the  “Eye  Comfort”  system  of  indirect  illumination 
and  direct  reflectors.  Mr.  E.  L.  Hanes,  vice-president  of  the  company, 
will  shortly  make  his  annual  pilgrimage  to  the  Northeastern  States  and 
Canada. 
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UNITED  STATES  PATENTS  ISSUED  DEC.  12,  1910. 

I  Conducted  by  W.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 
978,128.  TEL.\UTOGRAPH ;  R.  W.  Armstrong,  New  York,  N,  Y.  App, 
filed  Nov,  16,  1906.  Improvements  in  the  master  switch  which  con¬ 
trols  the  connection  of  the  transmitting  and  receiving  instruments  of 
one  station  with  those  of  another  station,  operated  by  the  same  hand 
that  is  used  in  writing. 

978,130.  ADVERTISING  DEVICE;  T.  H.  Barron,  New  York.  N.  Y. 
.'\pp.  filed  April  i.  1907.  Advances  the  lamps  in  irregular  and  endless 
path  by  placing  them  on  a  belt. 


978,1.37.  APPARATUS  FOR  ELECTRIC  SMELTING;  P.  Creelman, 
New  York,  N.  Y.  App.  filed  Jan.  7,  1904.  Electric  furnace  for  cal¬ 
cium  cat  bid,  including  a  smelting  chamber  with  a  discharge  opening 
and  a  plurality  of  receptacles  moving  across  the  openings  to  retain 
a  molten  body  within  the  chamber. 

978,146.  ELECTRIC  FURNACE;  C.  Fery  and  C.  Langlet,  Paris,  France. 
App.  filed  January  30,  1907-  To  avoid  opening  the  joints  in  the 
furnace,  lined  with  carbon  by  providing  a  jacket  around  the  con¬ 
ductor  with  elastic  heads  connected  to  the  conductor  and  a  protect¬ 
ing  filling  between  the  conductor  and  the  jacket. 
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<>78,160.  ELECTRIC  CHAIN-WELDING  MACHINE;  C.  L.  Hoff.  York, 
P>.  App.  filed  Nov.  20,  1908.  Fixed  terminals  and  reciprocating  dies 
in  front,  with  a  link  carrying  carriage,  a  cam  for  imparting  an  in¬ 
termittent  movement  to  the  carriage,  for  transferring  a  line  from 
one  position  to  the  other  and  means  for  returning  the  carriage  to  its 
initial  position. 

<>78,171.  ELECTRIC  FURNACE;  F.  Von  Kugelgcn,  Holcombs  Rock, 
Va.,  and  G.  O.  Seward,  East  Orange,  N.  J.  App.  filed  Dec.  18,  1907. 
Instead  of  a  flat  cover,  uses  a  hood  in  which  the  arc  burns  removed 
from  the  arc  so  as  not  to  be  melted  thereby.  The  deep  hollow  in 
the  hood  confines  a  protecting  layer  of  gas. 

<>78.17.?.  ELECTRIC  MOTOR  CONTROLLING  APPARATUS;  H.  W. 
Leonard,  Bronxville,  N.  Y.  App.  filed  Jan.  2.?,  1905.  A  shunt 
wound  motor  with  a  variable  field,  the  shunt  and  the  starting  arma¬ 
ture  resistance  being  permanently  connected  to  the  local  circuit  and 
a  magnet  in  the  local  circuit,  so  as  to  insure  the  proper  field  strength 
when  the  motor  is  started. 


978, i3e. — Advertising  Device. 

978.180.  RAILWAY  SIGNALING  SYSTEM;  A.  C.  Mather,  Chicago, 
Ill.  App.  filed  July  3,  907.  Operates  sienals  near  the  tracks  by 

electric  current  carried  by  the  vehicle  running  upon  the  tracks. 

978.199  PLUG  FOR  ELECTRICAL  CONDUCTORS;  J.  W.  Phelps,  De¬ 
troit,  Mich.  App.  filed  Dec.  5,  1908.  Contact  plug  for  electric  lights 
with  means  for  revolving  the  threaded  contact  while  screwing  it  into 
or  out  of  the  socket  without  rotating  the  cord  connection. 


978,171. — Electric  Furnace.  978,606. — Electrical  Tuning  Device. 

978.211.  ART  OF  EXTRACTING  METALS  ELECTROLYTICALLY; 
J.  H.  Robertson,  New  York.  N  Y.  App.  filed  June  20,  1908.  Sub¬ 
jects  the  powdered  ore  while  in  suspension  in  the  electrolyte  to  the 
combined  action  of  the  heated  vapor  or  gas  while  in  motion  and  to 
an  electrical  current. 

978.269.  AUTOMATIC  BURGLAR  ALARM;  II.  B.  Collier.  Prairie 
Grove,  Arkansas.  App.  filed  Sept.  14,  1908.  For  windows  in  which 
the  circuit  closer  includes  an  insulating  base  with  contacts  upon  one 
face,  a  wire  connected  to  two  contacts  and  passed  back  and  forth 
across  the  other  face  of  the  base  and  a  pair  of  contacts  normally  in 
engagement  with  the  first  contact. 

978,322.  COMBINED  SWITCH  SOCKET  AND  PLUG;  W.  P.  McNeel, 
San  Antonio,  Texas.  App.  filed  Aug.  9,  1910.  A  body  with  a  plug 
at  one  end  and  a  socket  at  the  other  with  internal  extensions  of  the 
like  members  of  the  plug  and  socket  and  an  external  switch  coupled 
to  said  terminals, 

978.370.  TELEPHONE  RECEIVER  SUPPORT;  J.  G.  Harris  and  A. 
Mancuso,  Philadelphia,  Pa.  App.  filed  Sept.  <;,_  1908.  A  bracket  at¬ 
tached  to  the  telephone  stand  in  which  the  receiver  is  clamped,  so  as 
to  hold  it  in  position  without  using  the  hands. 

978.788.  ELECTRIC  LIGHTING  APPARATUS:  J.  F.  McElroy,  Albany. 
N.  Y.  App.  filed  May  3,  1905.  Car  lighting  system,  including  lamps 
and  a  storage  battery  and  a  generator  driven  at  variable  speed  by 
the  motion  of  the  car,  the  potential  of  the  generator  connecting  the 
latter  with  the  lamps  and  battery  at  a  predetermined  speed  and  a 
switch  and  manual  rheostat  for  varying  the  point  at  which  the  con¬ 
nection  takes  place. 

978.418.  ELECTRICAL  SPOT  WELDING  MACHINE:  W.  C.  Winfield. 
Warren,  O.  App.  filed  Oct.  8,  1909.  A  set  of  welding  contacts  and 
the  support  for  each,  one  of  the  supports  reciprocating  and  an  operat¬ 
ing  lever  therefor  having  a  support  mounted  upon  the  head  and  ro 
tating  about  the  reciprocating  member, 

978.43.<i.  TELEGRAPH  TRANSMITTER  APPARATUS;  H.  G.  Davis. 
Williamsport,  Pa.  App.  filed  Oct.  18,  1909.  A  pin  drum  with  latches 
and  latch  device  and  pneumatic  cushion  for  the  latch  device,  with 
an  actuating  contact  operated  bv  the  latch  device  and  an  interrupter 
connected  with  the  pin  drum  and  actuating  contact  to  generate  im¬ 
pulses. 

978.448.  APPARATUS  FOR  TREATING  METALS;  G.  A.  Goodson, 
Minneapolis,  Minn.  App.  filed  Feb.  10,  1908.  A  melting  pot  and  cir¬ 
culating  connections  with  a  pump  and  electrical  means  for  heating 
the  metal  while  circulating. 

978.464.  ELECTROMETALLURGICAL  FURNACE:  F.  Louvrier,  Mexi¬ 
co.  Mexico.  App.  filed  Nov.  23,  1908.  Electric  reduction  furnace  di¬ 


vided  into  reduction  and  refining  chambers  through  which  the  current 
passes  when  the  communicating  passages  are  open,  with  slides  for 
closing  the  passages. 

978,465.  ELECTROMETALLURGICAL  FURNACE;  F.  Louvrier,  Mexi¬ 
co,  Mexico.  App.  filed  Dec.  18,  1909.  Loading  columns  for  feeding 
ore  to  the  reduction  chambers  and  gates  for  cutting  off  the  feed  ot 
the  ore,  spouts  for  withdrawing  the  slags  in  the  reduction  chambers 
and  a  preliminary  crucible  between  the  reducing  chambers  connecting 
them  electrically. 

978,483.  CASING  FOR  INCANDESCENT  LAMP  SOCKETS;  C.  D. 
Platt,  Bridgeport,  Conn.  App.  filed  Jan.  24,  1910.  An  interlocking 
arrangement  between  the  cap  and  shell  of  the  socket. 

978.513.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  J.  H.  Tracy 
Philadelphia,  Pa.  App.  filed  Jan.  10,  1908.  Storage  battery  and  three- 
wire  system,  together  with  a  booster  with  means  for  supplying  any 
unbalance  of  load  on  two  sides  of  the  system  and  charging  one  side 
of  the  battery  more  than  the  other,  should  the  battery  become  un¬ 
equally  discharged. 

978.5 «4.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  J.  H.  Tracy, 
Philadelphia,  Pa.  App.  filed  April  22,  1909.  Storage  battery  for 
emergency  purposes  on  a  circuit  which  is  subject  to  violent  fluctua¬ 
tions  in  voltage,  with  means  for  throwing  the  entire  load  onto  the 
battery  and  throwing  out  the  fluctuating  voltage  when  the  fluctuations 
exceed  predetermined  values. 

978,518.  ELECTRICAL  MEASURING  INSTRUMENT:  T.  W.  Varley, 
New  York,  N.  Y.  App.  filed  June  12,  1908.  Permanent  magnets  for 
fields  and  a  rotating  frame  carries  the  wires  and  also  a  pointer.  De¬ 
tails. 

978.603.  TESTING  SYSTEM  FOR  PARTY  LINES;  D.  A.  Lawyer  & 
C.  C.  Bradbury,  Chicago,  Ill.  App.  filed  Dec.  17,  1908.  For  testing 
the  idle  or  busy  condition  by  means  of  a  cord  circuit  with  tips  and 
sleeve  voice  current  conductors,  a  calling  line,  a  distinctive  current 
source  connected  to  the  sleeve  for  special  test  and  a  relay  common 

,  to  a  plurality  of  cords  for  connecting  the  current  source  with  the 
sleeve  during  testing. 

978.604.  ELECTRICAL  TUNING  DEVICE;  R.  H.  Marriott.  Brooklyn, 
N.  Y.  App.  filed  Nov.  13,  1908.  A  receiving  circuit  with  a  variable 
inductance  therein,  a  local  circuit,  a  variable  inductance  in  the  local 
circuit,  consisting  of  a  plurality  of  inductance  coils  and  a  regulating 
switch  for  cutting  any  one  or  more  coils  and  to  cut  out  the  others 
so  as  to  avoid  dead  ends. 

078,605.  ELECTRICAL  TUNING  DEVICE;  R.  H.  Marriott,  Brooklyn. 
N.  Y.  App.  filed  July  7,  1909.  A  fixed  coil  on  the  frame,  a  coil  on 
the  movable  frame,  a  condenser  plate  on  the  movable  frame  co-operat¬ 
ing  with  a  fixed  condenser  plate,  so  as  to  simultaneously  vary  the  in¬ 
ductance  and  capacity. 

978.606.  ELECTRICAL  TUNING  DEVICE;  R.  H.  Marriott,  Brooklyn, 
N.  Y.  App.  filed  Aug.  24,  1900.  For  wireless  telegraphy,  a  bodily 
movable  coil  for  varying  the  inductance  which  presents  one  side  and 
then  the  other  to  the  fixed  coil. 

978.607.  PROTECTION  APPARATUS  F'OR  DYNAMO  ELECTRIC 
MACHINES;  R.  H.  Marriott,  Brooklyn,  N.  Y.  App.  filed  Nov.  27, 

1909.  For  protecting  dynamos  from  high-frequency  discharges  by 
means  of  condensers  and  inductance  included  between  the  frame  of 
the  machine,  which  is  insulated  and  the  leading  in  wires. 

978,626.  AUTO.MATIC  ELECTRIC  SIGNALING  SYSTEM;  J.  G. 
Nolen,  Chicago,  Ill.  App.  filed  Feb.  26,  1904.  Fire  alarm  system 
which  distinguishes  between  the  trouble  signal  and  the  alarm  signal 
by  means  of  a  normally  charged  supervisory  circuit  and  a  plural  im¬ 
pulse  signal  transmitter. 

978,630.  CONDUCTOR  SPLICER;  F.  W.  Oettgen,  New  York,  N.  Y. 
App.  filed  May  3.  1910.  A  helical  spring  receives  the  conductor  and 
screw  threaded  sleeves  surround  the  spring  and  bind  the  latter  upon 
the  wire. 

978,636.  MET.XL  CONNECTING  BLOCK;  G.  E.  Palmer,  Winchester, 
Mass.  .App.  filed  June  6,  1910.  An  insulating  block  with  sectional 
walls  secured  thereto  and  separated  by  inlet  and  outlet  members  with 
a  cover  supported  by  the  wall. 

978,638.  REGULATION  OF  DYNAMO  ELECTRIC  MACHINERY; 
C.  A.  Parsons  and  A.  H.  Law,  Newcastle-Upon-Tyne,  England.  App. 
filed  May  15,  1908.  For  rotary  converters  and  the  like  with  field 
magnets  having  poles,  magnetic  material  connecting  them  on  which 
a  primary  winding  is  wound  and  also  a  secondary  winding  with  means 
for  supolving  alternate  current  of  different  phase  to  the  primary 
winding  and  for  varying  the  constants  of  the  circuit. 

978.676.  PROTECTIVE  SAFETY  DEVICE  FOR  ELECTRICAL  CIR¬ 
CUITS;  W.  F.  Swoveland,  Altoona,  Pa.  App.  filed  Oct.  16,  1908.  A 
line  cut  out  and  grounding  instrument  operated  by  an  electro-magnet. 
Details. 

978,695.  SIGNALING  APPAR.ATUS;  G.  H.  Caughrean,  Ketchikan,  Dis¬ 
trict  of  Alaska.  App.  filed  Jan.  3,  1910.  Does  away  with  bells  by 
arranging  the  receiver  and  transmitter  to  produce  a  whistling  round 
for  the  signal. 

978,709.  COMBINED  TELEPHONE  AND  ALARM  OR  KINDRED 
SERVICE  SYSTEM:  W.  W.  Dean,  Chicago,  Ill.  App.  filed  April  30. 
1903.  Provides  for  the  auxiliary  use  of  telephones  to  give  an  alarm 
service  by  including  a  magnet  in  each  side  of  the  metal  telephone 
lines  and  an  alarm  receiving  apparatus  with  means  controlled  by  the 
magnets  to  prevent  the  operation  of  the  alarm  when  normal  tele¬ 
phone  currents  are  present  on  the  line. 

6/8,733.  ANSWER  BACK  SIGNAL;  E.  R.  Gill.  Yonkers,  N.  Y.  App. 
filed  July  27,  1907.  For  operating  selectively,  including  an  answer¬ 
back  signal,  a  local  signal,  a  second  answer-back  signal  inductively 
related  to  the  local  signal  and  selecting  means  controlling  both  the 
answer-back  signals  and  the  local  signals. 

978,786.  OZONIZER;  R.  D.  Small,  Chicago,  Ill.  .App.  filed  Sept.  23, 

1910.  A  stationary  dielectric  with  a  fixed  electrode  on  one  side,  a 
rotating  electrode  on  the  other  side  and  a  cleaning  brush  thrown  by 
centrifugal  force  into  engagement  with  the  dielectric  for  cleaning  the 
same. 

978,805.  SWITCH  MECHANISM:  C.  D.  Wiemer,  Los  Angeles,  Cal.  App. 
filed  May  9,  1910.  Pull  socket  for  controlling  a  plurality  of  series 
of  lamps. 

978,808.  ELECTRIC  CIRCULATION  WATER  HEATER;  J.  I.  Ayer. 
Cambridge,  Mass.  App.  filed  July  7,  1908.  For  heating  water  in 
the  kitchen  boiler  by  circulating  the  water  through  an  auxiliary  by¬ 
pass  in  which  the  electric  heater  is  arranged. 


